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mmm 

5 *mmt. GPR 1 4W^Sf t5MtfcttfOt^M5ji:LT 

Trfc * x > H -fe U > £ te£ _LIhJ £ jfo^iRi§f£ffl £%-r § 31 £ #91 6 \zU o 
W*. ^□t^>>'> II ©f»t-7 7>§W0-O« GPR 1 4MfiT 
feD [Nature, 401 # 282 M (1999 > Z.(D^WO)^tjiMit, ^Jfii^M 

gpr 1 4&mfcm$:^-?mmte. AM^mmm. 

*ss"jim> gpr 1 4sm^ffltcs^T, i^jMjE^ mmmt. >bm*. & 

25 #f§aji#^te> gpr 1 4i&fcftm*m?&ik&wiz^%m.Mmii'tcMSig:. 
tib^; (i) T^^n^.'fb^sfc^cDm (j^t> (i) tirrszifc 
infcGPR i 4fe*t#ffl^-rcit^m^ajb, ^tucg-^r 
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1) gpri 4&m.ftm*m?&ik&®&tc\tt<Dm.&^mvTi£%to&ftm 

2 ) &&Mmw®v& i ) mmom 
5 mm i ) fB«c©gy ; 

4) ^y^H^b^S^^Oii&^bTTiSGPR 1 4^mm ; 

5) 'J >ii#*fc(^0t^t bT&§ G P R 1 4%tfift\ ; ■ 

7) 




^SfcH^-OMtf LT^SGPR 1 4j£iaS!) ; 
15 8) Aifi (1) (10 AD^X (20 rfD, (30 ->7/. (40 

(50 fi^nt^TfectUft- (6.0 ii$tlT^Tfe<t^75/l, 
(70 7xZUl/-C 1 _ 4 T;W^;i/> (SO C 3 . 7 ^D7MJk (90 iXf 
;Wb*fcfi75 FikZtiT^Tb&^ftJVtf^z/JUm, (100 Aay>If* 
fe«c 1 _ 4 T;U3^'>Tsm$riT^T i bcfcViC 1 _ 4 T;i'^r;K (110 Any 
20 >^sfe«c 1 _ 4 T;m^->T'Sm$nTv^T ! bj:vic 1 _ 4 T;i/=i^'>> (i 
20 c 1 _ 4 t;^1/>^^->, (130 (140 c 2 _ 4 r;i^/-f 

;k (150 C,_ 4 7^4;^M-^. (160 c,.^^^?^^ 
T?*$fe£nWTfc«kV>Rfc**ak (2) (lOAD^X (2')-hD, (30 
y7 7, (40 7jcM», (50 SJft$tlTV»Tt>«fclri5 L ^— (60 11 
25 ZtlX^Xb&^T^sm, (70 7i-Jl'-C 1 . 4 7M;k (80 c 3 _ 7 -> 
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9UT)V*M (90 x^^MlSSfcttT^ Hfl:*nT^Tfe«k^*;P3|?^r^;w 
.(100 ADy>Jg ; f*&ttC 1 _ 4 7JWn^->tftttftSnTViX , bJ:ViC 1 _ 
A T)\>*)V. (110 ADyygfJfciic^j^n^^TliJtiTUTfe 
.ckViC l _ 4 T;V'3^v, (1 2') C,. 4 7Jl4l/^t*'>, (130*;i/^;k 
5 (14') C 2 . 4 7JW/^;K (15') Cj^TiWXM-JK (160 C 
1 . 4 7MMJI'7'f- JI'7HHft3ttTV*Tt>J:V"ftXllt£, (3) rhol, 

(4) AD^>if, (5) do e&snwTfc«kvs7;wi'X, (20 m 
isnT^xfe^^y^ d7;ws, (30 tiftsnTUTt) j^t;^— ;u 
'(40 am^nTViTfei:v^>^DT;^^;vs, (50 Btasnxwrfc 
10 in75K;Wi5, (60 *;P5^*fctt«*$nT^Tfe«fc^T>';^ (70 

gm$nTUT i b<kViTU-;i/», (80 «*$nxV>X%>«kV>m*3StSXltifc 
StlXUXfc £^75/g3;fcW: (6) ^ R 4 -Y- X^tl&S (^4>> Y 

mkm&ttituMtznx^T'h&KWfMmtt* r 4 « (1) (10 Any 

>, (20 -ho, (30 v7/\ (40 (50 ii^nTUTfcJ; 

15 ^^r—)Vm, (60 H*i$nTVaTt>ckV»-7'5/», (70 7i^-C!. 4 
T)l*)V, (8') C 3 . 7 y^D7JW, (90 XX-7;Kb*fc«T5 K-fb^tl 
TViTfe.fcVJ*^^^;^ (100 Aoy>IC^£fcteC 1 _ 4 7^3^->T' 

BIsnr^Tfei^c 1 . 4 7;^;i', (110 Aay>gfifciic 1 . 4 7^ 

3^'>XBSI$nTViT ; bJ:ViC 1 _ 4 T;i'3^^ (120 C 1 _ 4 7;^l/>> ? 

20 *3r->, (no (i 40 c 2 _ 4 y;i/*y-f;K (i50c 1 _ 4 7;i' 

3r;V7?ji^x;k (160 c 1 . 4 7M)^;i/7/f — ji/xffi&^tixwfeJ;^ 

UMtotaHak (2) (10 Any>. (20 ^hn, (30 y7A (40 ?J< 

mm. (5 0 iBftsnrnTfei^ft-M, (60 sutit^x^j:^? 

5 71, (70 7x~;W-C 1 _ 4 7;Wr;K (80 C 3 . 7 y^7m, (90 
25 x7sT;Hbtfctt73Flb$tiT^T i b<l;^iJM+yM> Q00Aoy> 

j^ : ?*fctic 1 _ 4 7^3^->xMm$nxviX ! b c tViC 1 _ 4 y;u^;i/s (i 10 
Aay>^Sfe«c 1 _ 4 T^n^r>'X@^$tix^x : b t tv^c 1 _ 4 7;i'n^>', 

(120 c,_ 4 t;^i^>5?^'>, (130 *;i/5;k (140 c 2 _ 4 t;u* 
y-r;k (i 50 Cj.^jwhjv*-^ (ho d. 4 7W7;P7^ 
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§jtTr&3iitffB7) IBttOftl ; 

9) B*« (1) (10 Aoy*>, (20 -hD, (30 ->7 7, (40 
(50 ii^nT^T^i^^-Jl/S, (60 t»StlTUTfe^7$/S, 
5 (70 7i-JV-C 1 . 4 7i^;K (8') C 3 . v y^n7;V+JK (90 XXf 

wtfctt7s Ffc£nTvvTfc £ kv>#;M^S';i/^ (1 oo Aayxtf* 
7c«c 1 _ 4 T;i/u^>'-egm$nTViTfe=kViC 1 _ 4 T;WK (110 Any- 

20 c 1 _ 4 t;u^i/>v^v, (130 *;pauk (140 c 2 _ 4 7;v*y-f 

10 ;K (150 C 1H 7WJVXJ^JK (160 C 1 . 4 7MKJl'7>f-;i' 

T?«jfc£nwTfc«fcv^b**£» (2) (lOAD^x (20 ^ho, (30 

y7/> (40 7K®^> (50 lt$nx^TfeJ:^^-;i/S, (60 
^tlX^Tfeck^yS/"^ (70 7i^-C 1 . 4 7MJk (80 C 3 _ 7 ~> 

^o7Kju (90 xx-^JWbSfcfcixs Mk$nTViT 5 b«tvi^;iv^~>;i/ 
A T)V*)W (iio Aoy>®^*fcttc 1 _ 4 T;i'=i^^TiSife$n-r^T s b 

«fcV>C 1 _ 4 T;i/Zl^r>', (120 C 1 . 4 7Ml/>Wy. (1 30 
(140 C 2 _ 4 7;kfr/<;K (150 C 1 . 4 7JWI/XMZJK (160 C 

1 _ 4 t;W;wx;p^ w -;p-etsift$nTv^T%>«fcv>«*gt*, (3) ^hD*> 

20 (4) AO^>I^ (5) (10 S^$nTViTt)«tVi7;P^;i/S, (20 fi 

a, (40 m&znT^Th&^z/z uyjitr- (so tBmsnwrfe 
i^77M;n, (60 ^jv^.jvmrcitm^nT^xhJ:^T^)^ (70 

25 $nw%j;u7s;s, (6) r 4 -y- xasnss y«m 
^MT^fcfi^b^tiT^Tfect^W^^, R 4 tt (i) (10 Anyx 

(20 XhD, (30 1/7 J. (40 *StS. (50 li^nT^Tfei^f 
^-^g, (60 S^$nTViTt)«fcViTSyS, (70 7irjP-C,. 4 7Jl' 
(80 C 3 . 7 y^o7MiK ( 90 XXxJWfc^fcteT 5 Kfc^nw 
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Tb&^XM^frm. (100 /\ny>Bfr SfcttC.^TJ^^ytii 
$nxv^T*>cbViC 1 _ 4 y;Wk (in) Any>i^fdic,_ 4 7J^+ 
s/Tsm^nTVixfej;Vic 1 _ 4 T;p3^'>, (120 c 1 _ 4 t;^i^>^^ 
(1 30 (14-) c 2 . 4 7JV*;-fJK (1 5*) c,.^^ 

.5 ;k (160 c 1 _ 4 7;W^jp^w— ;i'TS^^tiTVix : bckv^'fb 

7kifiS, (2) (10 AD^f>, (20 ^fD, (30 v7/, (40 

(50 m^^nTv^Tfeiv^^-— jws. (60 sm^tiTw-cfeiVixs/^ 

(70 7i^hC 1 . 4 7JI/+JK (80 C 3 .,y^D7MiK (90 IXf 

10 fe«c 1 _ 4 T;vn^->Te^$nTViTfectv^c 1 _ 4 TJ^;K (ir) Any 

20 c 1 _ 4 T;i/^i/>^^>-, (130 ^;vs;k (140 c 2 _ 4 7;u*/-f 
jk (i 50 c 1 _ 4 7JP^;i'7JU*n;k (i 60 c 1 _ 4 7;w+;i/x;p-7^n;i/ 

TrS^^nTViTfccfcV^mMSr^-r) , Sfcte (7) ^-^VSTS^^tlT 
15 ViTt><i;V^?qcD5~8MMT$>5)tf)IB7) |B^©^!) ; 

10) (1) (10 AP^*>, (20 -hD, (30 zsT/. (40 tKM> 

(so gm^nxvixfectv^^— jm. (60 e^nwrfei^ys ys, 

(70 7x'Ji'-C 1 _ 4 7MJK (80 C3. 7 ->7 07MJk (90 X^5=- 

JWfc£fcte7$ Fte£nTV>Tfc£i^JM^>;i^ (i 00 /\u>f>m.=?-%. 
20 fe«c 1 _ 4 y;H3^->-T@^$nT^^Tfej;ViC 1 _ 4 T;u^;K (no ad^ 
>^ j ?sfe«c 1 _ 4 7';uzi^vT-em$nT^T i fo c fcVic 1 _ 4 T^^^>', (i 
20 c 1 _ 4 r;^i/>^^v> (130 *;i/s;k (140 c 2 _ 4 T;k*f/-f 

;k (151 Cj^/M^M^K (1 6') C 1 - 4 7^4 : M)l'7^^)l' 
-eemStlT^T^cfcV^bTK^^ (2) (l').AD^r>, (2')^hD, (30 

25 v77, (40 ?mm. (50 sm^nx^Tfe.tv^^— (60 

^nwrfcckUT^/^ (70 7xZJP-C 1 . 4 7W)K (80 C 3 _ 7 v- 
7D7MJk (90 XX^;Kb*fc«TS H^^tlTViTfecfcV^;^^^!/ 
(100 ADy>M^*7c«C 1 _ 4 T;i/3^>'TSm$nT^T i foJ:ViC 1 _ 
4 7;Wk (110 AD^r>i ; ftfcttC 1 - 4 7J^^ytIi$nT^Tfe 
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iViCa^TJl^^X (12') C 1 . 4 7Wl^>y^X (1 30 
(14') C 2 . 4 7M/-fJK (150 C 1 . 4 7W7Jl'*-JK (160 C 

1 _ 4 7JWl'X^7^-^TSi$nT^Tfe t fc^liSl> (3) -hoS, 
(4) Aay>lM^ (5) (10 S^^tlT^TfeiV^TJWl/S, (20 W 

5 m^nx^Th^^^u7)v^)vm. oo em$nwTfe<fc^yjHrr:;i/ 
(40 sm^nxt/vrfecfc^v^pyj^-;^ ( 5 >> gmsnwr^ 

<tViT^;i/^;ua, (60 ^5;wa7c«emstiTViTt)J;ViT->;i/^ (70 
gm^nwxfccfcWJ-;^ (80 Mm^tiTViTfe^v^^STmm 
$nx^x%ctv^T5ys, (6) r 4 -y- -zmzn&m (5^ Yttm. 

10 ^H^^fc^m'fb^tlT^T^.tV^^^^. R 4 te (1) (10 AD^>, 

(20 -ho, (30 ->7/, (40 *ts, (so g^£nwr&£^ 
(60 m^^n-r^Tfej;ii7$y^ (70 y^-ji-c^^r^ 

(80 C 3 . 7 y^o7W, (90 x;WWfc*fcte75 hMb^tlT^ 
TfeiU*M^yM> (100 AD^JMMfeteC^TJlo^Tgil 
15 $nTV^T ! b c kViC 1 ^ 4 7;U^> (1 10 /Nn^>H?f &«C 1 . 4 7Jl'3 + 

^TM^nT^Tfeck^c^r;^*^, (120 c 1 _ 4 7;^i/>i^^-^ 
(130 ^sjk (140 c 2 _ 4 y;k*//-r;k (150 c 1 _ 4 t;^;1' 
7jiv^-;k (160 c 1 _ 4 T^;i/X;i/7^n;i/-e«m$tiT^^Tfe c fc^^b 
tK^*> (2) (10 ?\uf>, (20 -hP, (30 ~>Ty\ (40 tKMS> 

20 (so fi^^nxvixfectv^^--;^ (60 ggi^nwcfcckws/s, 

(70 7ni-;i/-C 1 _ 4 T;l'^Jk (80 C 3 . 7 yi?07^. (90 XXf 

fe«c 1 _ 4 y;i/P^^T?«^snT^iTfe c fcViC 1 _ 4 T;iv^;k (110 /\oy 

>^ J F^7c«C 1 _ 4 T;l'P^->TS^$tlT^Xt)ck^C 1 _ 4 T;pP^>', (1 
25 20 C 1 _ 4 TJU^k>^^-X (130*)PS;k (140 C 2 . 4 7W/^ 

(150 c 1 _ 4 7;i/^;i/x;P7}>-;k (160 c^^WMJV?^ 
11) x^M^i/>Si?^-SMIB7) feiS^J; 
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12) R 1 *n~2iO (1) /W>If, (2) Xftx (3) y77> (4) 

7 jcii, (5) «jfesnTviT%>«fcv>?;*-— (6) flWft^ntviT'fe.kvi 
(7) xx^;Wb*fc«75 Ffc£nwTfcJ;v^)i^*5wi<<^ 

(8)APy>M J P*7i«C 1 _4T;i/3^vlrem^nT^T i fo t fcViC 1 _ 4 T;U^r 
5 (9) AD^>M : FS7c«C 1 _ 4 T;i/n^r~>Tttm$nTViT i bJ;ViC 1 _ 4 

7)Vn*^. (i o) c 1 _ 4 7;^^^l/>> > ^- : ¥~>^ (id ^i^v-Cx.^ 
(12) c 3 . 7 ^P7W, (13) *HJk (i 4) c 2 _ 4 t;u# 
/-Ok (l 5) c 1 _ 4 TJWWx;U3lNr:jK (i 6) c 1 _ 4 yjv^;i/x;i/^^^ 

10 5B&IB7) f2^©3!l ; 

13) R¥(l)ADy>, (2) rhO, (3) S/7y, (4) (5) 
flHft^nTViTfeiV^*— JVS. (6) S&S*lTV>T'b<fc^7 5/£» (7) 
7oti— ;P-C 1 _ 4 T;W^)k (8) C 3 . 7 y^D7WJK (9) I^fiWkSfc 

«75 H'fb^tiTViT'b.kVi*;^*^;^ (1 o) An^JR^SfcttCi. 
15 4 T^3^~>-ea^$tiTViTfe=t^c 1 _ 4 7;wk d D /\n^>sftfc 
jic 1 _ 4 y;i/n^->^rgm$nx^x ; fe«tViC 1 _ 4 T;i/3^~>, (12) c,. 4 7 
(13) (u) c 2 . 4 7JWy-f;k (15) 

c^jj^HJW-Jk (16) c 1 _ 4 7;p^;vx;P7-f x;w-r«^$nxvi 

Tfe£V>5~6Jl0aM^'?&&fiftfle7) IB^O^i; 
20 14) R 2 ^(l) AO^rX (2)-hD, (3) ->77> ( 4 ) zK@fe£> " ( 5 ) 

««i$nTV5Tt)«kVi^— (6) m&2nx^T$>£^7s.sm, (7) 

7x-^-C 1 . 4 7J^k (8) C 3 _ 7 y^D7MJk (9) XX7JWb*7c 

IS75 H-fb^nxv^Tfeiv^jp^^ji/*, do) ADy^fSfcttC!. 
4 7JW3*5'T!B!fcsnTV>Tfc.fcv>c 1 _ 4 7Ji'*;w (11) An^>Kf*ft 

25 {iC 1 _ 4 7;i/n^->XSm$nT^TfectViC 1 _ 4 7;i/=l^^ (12) C x _ 4 7 

(13)*;US;K (14) C 2 . 4 7JI/*7'fJk (15) 
C,. 4 7)^)!/*-)k (16) C 1 . 4 7MJkX^7 -ji/til^nx^ 

15) R¥(l) An^r'X (2)~hn> (3) ~>7/\ (4) (5) 
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©&$nxwr*>j:v>^t— ;w»> (6) m^nx^x^^r^ym. m 

^i^-C.^TMJK (8) c 3 . 7 ->^n7M;k (9) x^-rjWfcSfc 
5 «C 1 _ 4 7^3^^T-Sm$nTViT ! bi;ViC 1 _ 4 T;P=l^->, (12) C,. 4 7 

(i 3) (14) c 2 _ 4 7W;-f;K (is) 

C 1 . 4 7M;WM^k (16) C 1 . 4 7M)l'X;l'7^ ^I/Tll^nt^ 

xh£^7*-)vmx&z>mu7) mm.(om; 

16) ^ (II) 



[55;4>. A' kmm»R 3 mfc££^g&S&WbX^X%£V^>i£>Sjt£, 
B tlX ^X X V* 5 ~ 8 M5t£> X ttSi^OH^t^ l~4®2i 

15 P.*. AD^r'Vgf, H$tlTUTfeJ;^75ySSfcttS; R 4 -Y- Xigt 

(^4>, Ytti^^fcw^tiT^xfe^^iMf^, r 4 « 
wWkznx^Tb&^mtymMtttemmznx^xh^mmmm*^?). 
&7kT~\ xm^n^i^^rcwcDm^^vxta^GPRi 4%mm; 
17) gpr i 4ftfaftm*^&ik&%&fcU^(DM&^mm&-$--tz>z£* 

is) M'gftmm&mmTzrzvxD. gpri 4^m.^m^-r^t^^k}t 

19) S (I I) 



R 



r 



10 




(ID 
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b \$m&-z nx v^t j; 5 ~ 8 mm*, x ftBm&ofic^ftjp 1-4021 
pS, ;\uy>m^ t^hT^Tt.kwsyS^ttS r 4 -y- -e^ 
TSsnsft;^ (flb> 2-({i-[(^>^;i/^^)^ji/^;W-6-^. h 
»/p[3. u >HJH7s;)m 2-({i-[(^>v j ;i/^-»*;^^ 

;H-6-* h^^-3-^9=-;p-lH-lf7l/D[3. 4-b]^/ U >-H;W75/)Si ^~ 

h;*>a&, 2-({i-[(^>s?;i/**^)*;w#=:;w-6-^ b*~>-3-*3\>v-iH-if 

15 ^/□[3.4-b]^/ U>-4— f;W75/)7Wlr77-> tert-^^XT.T" 

;k 2-({i-[(^>> f ;i'^-^>')*;p^-;W-6-^ 7^/0 

[3, 4-b]^7 U >-KJW75;)7t^-^ft-> tert-:/3^XyWK*> 
J;rjt 2-({l-[(^>> J 5l/^-^r~»*;i/^x;i/]-6-^ h^v-3-^^-lH-b°^ Va 
[3, 4-b]^/ U >-HJH7S;)7tf;l/-D'f ~>> tert-T/^l/XX^JUS:^ 
20 <) £fcte^<D^; 
2 0) 5C (I I) 

R 1 ' 
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R 1 ' «gm^tl7cT5/S^, R s tt««ISnTViTfe«fc^SS«3l 

5 -bp*. Aay^ i»anTVJTfej;w5;^fct^ r 4 -y- x 
aii^nx v^x %> <fc t>iMb*at&£ & nt ^x %> ^ t^snsss 

2 1) IftlBl 9) £fcte2 0) mm<D<t&W&t=.\t*:<Dm.<D-7n F^yif; 
10 2 2) R 3 ^ (1) (10 AD^X (20 nhO, (30 IsTJ, (40 zk$? 

(50 g^nxuTfeJ:^- (60 §^£*ix^xfcJ;Vi7 5 
(70 7x^;i/-C 1 . 4 7M;K (80 C 3 .,yfa7MJK (90 

xxfMbtfcttji hMb^nxviTfectvi*;^^^)^, (100 /\ny> 
M^*7c«c 1 _ 4 7;i/=i^>'Xgm$nxviT ! bctvic 1 _ 4 7;i/^. (i 10 

15 ADy>ig^S7ct3:C 1 _ 4 7;i/3^->XB^$tlXViX i bctViC 1 _ 4 7;l'3^v, 

(120 c 1 _ 4 7;^i/>^^->> (130 (140 c 2 _ 4 7;i/* 

/-f;k (150 c,. 4 7;kWXM-jk (160 c 1 _ 4 7JWWx;u7w 

^JVTIiS ni^T cfcHiiT J^;VS, (2) Aoy*>J|f, (3) (10 
AO^X (20 Zho, (30 5/ 7V, (40 T^mm. (50 Mm^nx^ 
20 TfeJ;V^^-;i/S> (60 g^$nXV^Tt>ck^75/S, (70 731-^- 
C x _ 4 7;MrJk (8') C 3 . 7 ->^D7J^. (90 XXfJKbSttt7$ H 

{b$nT^xfc£t/>#;^3^>;i/g, (100 /No^>m^^/cttc 1 _ 4 7JWzi 
^XM^nx^xfeck^c^^Wk (1 10 An^^^S/^fiC!. 
4 7;Wn^->7rS^^nxViT ! b^ViC 1 _ 4 7;Wni^r'>, (120 c 1 _ 4 7;v^w 
25 >^^~>, (1 30 (140 C 2 . 4 7jW/^^ (150 c 1H 

7)vir)V7.)v-fc-)v. (160 c 1 _ 4 7;w^)P7^— ^xa^^nxvixfe 

ckVi7xxijI/S*fett (4) (10 /\ay>. (20 nha, (30 ~>7/, 

(40 zk^s, (50 ii$ntiixfe<t^ft-;n, (6-) ii^tixn 

TU^757S, (70 7air:;i/-C 1 _ 4 7;^;K (80 C 3 _ 7 y^07^ 
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(90 xxfJWbSfcB75 Fft*nTVi-c%)iVi*;w#*5/;i^fe, (l 
0') ADy>JM^F^fc«C 1 _ 4 T;i/3^r->ifg^$nTViX i feJ;ViC 1 _ 4 T;l/^ 
;K (110 ADy>M ; fSfe«C 1 _ 4 T;V3^->Tgm§nTViT i b < fcViC 1 _ 
4 7Jl/3^X (120 Cj.J^U^W, (130*;i/=Uk (140 

5 c 2 _ 4 T;k*/-Ok (i 50 c 1 _ 4 7;w^;vtj>-;k (i60c 1 _ 4 t;v 
+;i/x;i/7^n;i/TMm$nx^x i bctv^^Si?^^HufBi 9)*fc«2 o) 

2 3) R 3 ^ (1) (10 Aoy>, (20 xhn> (30 y7 7, (40 *Bfc 
(50 WMZnT^T*>£\,*tt-frm. (60 «&3nTVvr%>,fcV*7 5 
10 (70 7xZ^-C 1 . 4 7MJK (80 C 3 . ; ->^D7WJk (90 

g?*fcttc 1 _ 4 7;v3+>>T?«ft$nTHT i b<k^c 1 . 4 7;WK (i 10 

(120 c 1 _ 4 7;^i/>^/^->> (130 jJnJI'S;)/, (140 c 2 _ 4 T)Vti 
15 y-r;K (150 c 1 . 4 7M;i'XM-;K (160 c 1 _ 4 7jwpx;u^^ 
^tli$iax^Tfe<i;Viii7MJH*fc« (2) An^>fl§B i -e&£fu 

IBl 9) £7c»2 0) |B«fe<D^-&#) ; 

2 4) B^* (1) (10 Aoy>, (20 XbO, (30 v7y« (40 7KM 

(50 li^nt^xfciw-iH, (60 Bm^nTv^Tfcct^Ts 

20 jm. (70 7i-Jl/-C ] . 4 7MJK (80 c 3 _ 7 dt^wk (90 
xx7;WbSfc«7S bMb£nT^T^£^#;v^=^;i/*, (i oo ad^> 
^Sfe«c 1 _ 4 TJi-=]^~>-esM$tiT^T i bci;ViC 1 _ 4 7;i/^;k (l 10 
A a y \% C , _ 4 y )Vn ^ i/-t:-«^$ tiT <£ C ! _ 4 7 ;P 3 ^ 

(120 c 1 _ 4 y;^i^>^^>-, (130 *;i^;k (140 c 2 _ 4 r;k*j 
25 /-Ok (150 c 1 _ 4 y;u^;i/x;i/fc;k (160 c 1 _ 4 7 , ;w^;i/7w 

-JH'ti^nX^TfeiV^ttil, (2) (10 AO^>, (20 -ho, 
(30 v7/> (40 7j<m*, (50 m^nTUTfe£^^M--Jl/S, (60 
ii^nT^Tfei^TSyS, (70 7i^-C 1 . 4 7MJk (80 c 3 _ 

v ->^a7;Wk (90"xx^Hb^fett75 bMb^nT^Tfciv^Ji^* 



WO 01/66143 PCT/JP01/01717 

12 

c 1 _ 4 7;i/^;k (iio AD^r>^*fc«c 1 _ 4 r;i'Zi^'>Tam$nT^ 

XfeJ^C^^lO^v, (120 C^TMk^m (130*;P 

s;k (i 40 c 2 _ 4 7;v*/-r;k dso c^^iWxM-Jk (i 

5 60 C 1 _ 4 TJV^;^;W7^^;i/TS^nTUTfe c k^it^^, (3) 

□ (4) APy>gf« (5) (10 Wm-£tLT^Th£^7)\<3r)m, (20 

a^stiT^Tfe<fcVi>'^aT;^;^ (30 m^£tixv>xt>ci;^T;Hr~ 
)vm, (40 s^^tiT^iTt>j:t^>^DT;^^;i^s. (so sm^nxt^x 
^w^Mr;^ (eo^^^^fcttm^^nxiiTfeckViTv;^ (70 

^nx^xfeckViTsy^ (6) 5£ r 4 -y- -vm-znzm (^4>> y«m 

^^Sfc^^t^tlXV^Xfei^^M^^, R 4 te (1) (10 AO^r>, 
(20 rfo, (30 ~>7y\ (40 7KmS, (50 gm^nx^XfcJ;^ 
(60 M$nT^Tt)<k^75;l, (70 7^=-)\>-C\_ 4 7)V 
15 (80 C 3 . 7 y^amJk ( 90 X7^;Wb£7c«7S Hb£tixk 

Xt>ck^#;i/^->;t^ (100 AO^*>JI^^fcttC ^.y^n+ylrtl 

^nxviX^^c^yT-i^jk ( i 10 Aay>jM^^7cttc 1 _ 4 T;m^ 
->x@m$nxv^x : bj;^c 1 _ 4 7;u3i^>', (120 c 1 _ 4 t;u^i/>^^-^ 
(130 si^i^k (140 c 2 _ 4 7)vx y^jv. (150 c 1 _ 4 t;^;p 
20 Tju^^k (1 60 c x _ 4 7)V*)V7,)V7 -^Tg^nx^xfej^^Hb 

vmm. (2) (10 AO^'X (20 -ho, (30 ~>7/\ (40 7km^ 

(50 Bm^nxvixfecbv^^-— (60 s^tix^xfej^ysy^ 

(70 7x-^-C 1 _ 4 7M;k (80 c 3 _ 7 v-^dt;wk 00 iXr 
Mb*7c«TS hMb$nxv^xfe<i;v^^^v;us> (1 00 ad^^s 

25 fcaC^^J^ + yTIi^tlT^Tfei^C.^TMJK (llOAD^r 
>m j ?*7c«C 1 _ 4 T;i/Zi^v-7j-g^$nxv^Xfe<fcViC 1 _ 4 TJl/n^->, (1 

20 c x _ 4 t;^i/>^^v, (130 ^;ps;k (140 c 2 _ 4 7;i/*y-r 

;k (1 50 C 1 . 4 7MJMM-JK (1 60 C 1 . 4 7W7Jl/7^ 

xgrn^nx^xfeiv^l^s^-f) , (7) t+vitgi^nx 
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Vvr%<fc^fP<D5~8M^-e&£MfBl 9) tfcS20) fBtcOfb^ ; 
2 5) X***^W'>&T!*S«IIB1 9) SfcW:2 0) aB«©flJ&«l ; 
2 6) r 8 *5 (i) /\oy>, (2) "ha, (3) v7/, (4) (5) 
IISnT^Xfeck^ft-m (6) i^nx^Tt>J;^7 5y«> (7) 
5 (8) C 3 . 7 ->^D7M;K (9) XX5\>Wfc3;£ 

«7S Ffc3ttTVVcfc£l*;&;W?3r5';Wk (10) AD^^SfcttC!. 

«c 1 _ 4 7;i/3^->TTO$nx^T ! b<fcVic 1 _ 4 7;vzi^->, (12) c i _ i r 

)V*rV>z?-**-S. (13) (14) C 2 . 4 7M;-fJk (15) 

10 c 1 _ 4 7;wk*;1'J|nx;w, (i 6) c 1 _ 4 T;i/^;ux;i/7w— ;n?g^$nxv> 

Tfc«fc^5~6JleDSM*a-e&5fl&BBl 9) £fc«2 0) 8B*fc©fl^l& ; 

2 7) R 2 # (1) AP^X (2) "ha, (3)^7/, (4) *«3£» (5) 

i^nx^xfej;^?^- (6) ii^nTviTfej:^75;s> (7) 

7i-;i/-C,. 4 7MJK (8) c 3 . 7 y^a7jvm (9) xx^;Wb*7c 

15 tt7s H-fb^tixviTfeiv^;^^^;^ (1 o) Any>if$fcfic,. 

4 7JUa^vTg^£nT^Tt>£^C,_ 4 7;WK (11) AD^HC^fc 

vic 1 _ 4 7;i/a^->i?®m$nTv^x : bctviC 1 _ 4 y;hzi+->, (12) c^r 
;w+u>5?*+">, (13) (14) c 2 _ 4 7;i/#/-r (15) 

c 1 . 4 7;i/+^;v*-)K (16) c^^^^xjvy^ =.)Vx-mW:^nx^ ■ 

20 Tt>«tVi5~6m©5Sf#gt**C«>SWIBl 9) Sfc(i2 0) IB«®^<» ; 

2 8) R¥(l) Aa^X (2) ~ha, (3) ->7y\ (4) zKB&£> (5) 
ti$nTVX i b<t^5 1 t-JVl, (6) gm£*lTliTt>J:V>7 5/S> (7) 
y xXJ>-C x _ 4 7JMr;k (8) C 3 _ 7 y^P7;^lk (9) X7,7;MbS/t 
tt75 hMb^nTV^Tfe^t/^^^x;^, (10) An^yigfS&ftC!. 

25 4 7;i/3i^iy-em^^tiT^iT ! b<fcViC 1 _ 4 7;WK (i 1) Aoy>jgfSfc • 

«C 1 _ 4 7;i/a^^>l?M^$nTViT : bi:^C 1 _ 4 7';i/a^>/, (12) C,_ 4 7 
)V*U>z?ttis, (13)^;|/5JK (14) C 2 . 4 7;W/-fJK (15) 

c,. 4 7ii/WM-;k (16) c 1 _ 4 7;i/^;ux;i/^^x;VTMM$nxvi 

TfcctV^i^S-eab^BufBl 9) £fcte2 0) IBmcD-fb-S-^ ; 
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2 9) R 1 'd«l~2®0 (1) AD^r^gf, (2) nhD, (3) y77, (4) 
7km*. (5) li^nTViTfeiv^t-M, (6) gm^nxwrfeJ;^ 
7571, (7) xxxJWb^fcttTS VMb$nTViTfe<j:^*;i'^>';i/^ 

(8)ADy>IfSfc(iC 1H 7J^^->tlft$ni^tt)i^C 1 . 4 7^ 
5 )V. (9) ADy^WceC^^^ + S/T'SI^tlTViTfei^C!^ 

7;un^x . do) c 1 _ 4 TJi/+i/>> ? ^v. (id 7xzi;u-c 1 _ 4 t;p 

(12) C 3 .,y^07WiK (13) *^5;K (14) C 2 . 4 7JW 

/-Ok (15) c^yj^vxM-JK (16) c^jji/^w^^ 

10 9) £fc«2 0) fBm©^^); 

3 0) lufBl9) £fc&2 0) |B®©{b^*fe«^©^b<tt^ne»<D^D 

3 1) G P R 1 4*iifift#jT&£tflfB 3 0 |3«<DE^m^#l ; 
3 2) 5£ (I) 
R 1 

(I) 

~8MMv x«H:iI^©m^i5:^i~4(D2iffi©SS:, R^iitsnxn 

20 3 3)S(II) 
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b fctgms nx vvr vi 5 ~ 8 mst£, x \-mmuft<Dm.^wttf i ~ 4 <o 2 « 

R 1 ' HM$n&7$/M, R 2 »gm$tlTViTfed;^^SS:, 

□1, Ao^>if, e^^nxvixfecfcviTsy^sfc^ r 4 -y- x* 
£n&s (iS;*, YOT^^^fctt^b^nx^xfeiVi^M^^, R 4 tt 
Mm$tixviXfeJ:ViM'fb7K*S*7c«gm^nxviX i feckv^m^*&*-r) 
&^-f 3 x^$ n£it^#i£fcte^©:&£w?i»&^-r & ci £ *%fWLt.-?Z> G P 
r 1 4^mmm^m •. 

3 4) GPR 1 4fetrt^J^^-rSfc66©, ^ ( I ) 
J 



(I) 



10 x " 

[i$4>> A«M^$nxViXfeJ;V^>-ti>^^, Bttgm^tix^xt>J;Vi5 

-8IM> X«illIg^<D^ic^l~4W2«(D*&, RHSMm^nx^ 
T%J;^75;l^ RniBm^tlX^Xfe^V^^S^^-T] X§J£*l^t 

15 3 5) GPR 1 4^trt^J^Sit-rSfe36©, S (I I) 

R 1 

R- 

B ' (ID 





A ' (aSMSR^^fc^etgM^^^LXViX^J;^^^^^, 

b «®m $ nx v>x £ v> 5 ~ 8 mm x 1 ~ 4 © 2 m 
o)&&. R^iiti^nfeysyM, R 2 ttam$nx^x s bckv^«s*> 
20 R^g&^ftx^x&iv^fcjk^^ «^$nxvixfe<j;v4l^^*. 
□S, Aoyviif^ g^nxiix&^rsyssTcttiS r 4 -y- x^ 
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5 t^f5. 

io w • tesK&£bTMt-*c£a^tBT?**#* &a>-e%>, «jfojESE> »jjrb! 

* (I) 




(I) 



20 A\t.mM^nx^xh^^y^>^^ BM&$nTvvr%>«kv>5 
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±12^:^, AT^^ns rBjftsnTv>Tfe«tv^>^>gij lessor, ^> 
^Tfe<t^7s;s, ^ r 4 -y- T-mznzm (5£*K YttaawR^fcti 

AX^^ti-5 rB&$ftT^Tfc«k^>-fe?>3Rj lC*5tt-5^>-tf>H/&*Wb 

s$ns r«ift$nTViTfe«tvijKft:7K**j fc&tts rgHb**3£j turn 

(1) 7)V*)V (mx\*. *5\n^ x^;k -/Pk°;k -rv^DtfJK ?*5P;k 

s e c-^;i/, t e r t ^>9Mk <V^>?;K ^ 

15 ^>^;k ^v;k s\~7<f-)v, ;t^;k /n;k f'>Mfoc,_ l0 r^ 
*;k $?i;b<te4£i& (c^j) TJi/^ftifrt^f e>n*) ; 

(2) y^a7MJV (0!l*.fc£, ->^Dyafcf;k i^p^jk ->^d^>^ 

20 y>-i--ok -r>^>-2 — r;k&£) , ff-7tHot7^i/> ^ 

j^*icl~2(DitiI^(7)^ig^^LT^b, tfv^P [2. 2. 1] 
's.ttM \f.is>7U [2. 2. 2] rt^^k fcfi^P [3. 2. 1] ^"^^k 

25 ti^a [3. 2. 2] /-;k&£ (»SL<ll 1 ~ 2 (DW.m^(om^ 
i^^Lfe^^ttSy^DA^yMt', £«b b<te, h*->^P [2. 

2. 1] ^yg^k&t*) ©W^b*iii^Mtx^T%ivi ; 

(3) 7)Vtr-)V WfUZ. tfx;k 7U;Kallyl), <7P^Jk 2-^>^-;k 

3 -'x^-fe ©c 2 _ 10 T;k^r-;k £?£b<«ra (c 2 _ 6 ) 7;k^r-;u 
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5 (5) 7)\s*=.)V x^xjw, i-yotf-;i/, 2-:/Dfc!x;k 1- 

teom (c 2 _ 6 ) yj^M^tf^ns) ; 

(6) TU— Jl/ (WAfck 7xZJk t^fM^Cj.nT'J-JK !?Sb< 
10 (7) 77)l*)V l~3fi©C 6 . 14 7U-M^C 1 . 6 7JWK 

ad^> (#k 7y*, 4&si. 3*7^^*) . -ho, ->7;, Amm. 
20 ^^> ? >, tf^u>>>, ^e;1/*u>, ^^i^u >, tfp— ;k -fs^V— ;^ 

^£©5~6M©^TSy^^) . 7xn;i/-te* (C^) 7)V*)V. C 3 _ 

(#J, ^M^i^k c 1 _ 4 t;1/^^->-*;|/^x;k (c 7 _ 10 ) 7^)V^- 

nTV>Tfc«fc^C 1 _ 4 7;M i ;i' h'J7j^axm <*^;k X^;i/&<i£) 
AP<7 i >JM^^fettc 1 _ 4 y;i/n^->T*mm$nT^Tt)ctViC 1 _ 4 y;i/n^-> 

C 1 _ A 7)^U>'J^zy m, -O-CHj-O-, -0-CH 2 -CH 2 -0- 
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&£) > *;i/$;k c 2 _ 4 T;i/*/-f )V (m. r-fe^Mk 7'u\d^-~)iua) , 

r^#^M^MJ tbXll 5-81 (JfF$L<«5~6l) ©Tsr^ifc 

15 tJ-y-Jk 7-7 V—M -fyf/y-JK ;k tf^lZ-Jk 1.2, 3 

-t^fyjy-JK 1. 2. 4-^+t-> J T^/-;k 1. 3, 
;k 1, 2, 3 -f7z?7 V— ;k 1, 2,4-?7-/7 1 /-Jk 1,3, 

1, 2, 3-hUTy-;k 1, 2. 4-b'J7 l /"Jk fh? 1 /- Jk 

7v>, ^7z^>> f7v7^>. tf^U^>, ^:jk*u>, g^^JMs'J^ 
25 t*05~81 (!fftb<tt5~6l) <D^*fett^tS?ncD^^:#7?#^» 

m immmmm) &i\ $>^umm^rz^mmmm^mmm(D-^rzit± 
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4 T-^2n& rflHft£ftTv>T , fe«fcv*»uit^£j mmm&i turn 

tX5~8M©5!ltt«ft:7K* (C 5 . 8 ^07;WX C 5 . 8 5/^P7J^X c s 
_ 8 v/7oT;^> 5 X>75:i*©5~8M (*f?£b<«5~6S) OfiWXBW 
5 ©JliStiS&flafcSl ; ^ >Hf £© 6 fi©5Sr*fi^^b** ; ft £> 6»tfti* 

ita&>**B^5R©#t:bV>^£bT«* SfcttS«:ofc2ffl©«[*SS 
10 L<tt, lfi©«*5Rt 1 ffl©^«Bm*ai. £e>£0£b<«, 1^— ^fcfiS 

15 x-rs^v/-;^ -f5^7[u-a]tfijiJx */u>, -rv^/ux ~>>/u 
T^xfeiniiliix© rg^$nwrfc<k^75/Sj turn €B£ 
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ft^xfc, ra^^n-cvixfe^v^^TK^j (mwtcAx^nz rg 
tit© rg«isnT^Tfe«tvi^b**Sj , r®m$nx 

^mmm&i iimmumr^a) rg&$nxv>xt><fc<^x->;i/Sj 

vx^x%x^m^tvx(D m^nx'^x%^7 s ^)v^i tm&fc&n 

io g^^nxvixt>«kViT;wP wx.it* ad$*> cm. yv%, 

avmtza) * -ho, ->7/« lisnx^tfei;^?^ 

otfn— )v, t°^^> 5 >. tf^u> ? >. ; &ji/^u>, ^^ ; e;U5j>u>> tf d— ;k 
15 -f Mt*o5~6ios^7s;yia > 7xz;v-ti (c 1 _ 4 ) t 
c 3 . 7 y^D7JWk x^x;Wb^fctt75 H-fb$nx^xt>«fcVi* 

;i/^^r->;us (#l> #Jl^3^>Jk Cj.^JVn+^M-JK ffift (c 7 _ 10 ) 

20 XBift$nXViX s b«fcVsC 1 _ 4 7;Wl' hU7Mo^^K X 

^Jl/^^f) . Aay>gfSfcl4C 1 _ 4 7^3*'>T«l$nTHT , bJ;HC 1 . 
A T)Vn**/ («, ;* b^~>> ih.^^ MJ7^to^h+5/, h'J7Mo 
Ih + y^a , C 1 _ 4 T;i/^l/>-^^-> (fll, -o-ch 2 -o- -o-c 

h 2 -ch 2 -o-&£) , 3js;p=;i/, c 2 _ 4 y;u*y<;i/ x-fe^jK 7°o 
25 , c^jwxw^ (W, ;*^>x;i^x;k x^>t> 

, c 1 _ 4 t;i/^;i/t;;1'^^x;u ^^tji^^xjk x^ 
>x;i-7^ x;w&£) fc£a>e>a#n5S&g i ^3BHn^ntLT^Tt) 
x^;k 7'nt:;K ^rv7°at!;K -<v^, sec- 
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M^vy. tf^u^x ; e;w*u>, ^3-^;k*u>, tfa-;k -f^y\A- 
;^i*© 5 ~ eMJl^^^SM^^TK^-? 1 l@&li^x^/£$*u 

gmS£*Lx^xfc<fc<, ^^SilStbXtt, AP^*> 7 
10 y*. *tm> H*> BVmteZ) . -hD, ->7/, fcWlM> 75 

y)i*u*^)V. *?\>k x9Mu&£) , Ao^wb^nx^x&j^c^r 
^h^-X ih+y, ^o^y, :/h^>, h'J7Mn/h 

15 3^;k ~7°a t°^--ju^^) , c 1 _ 4 t;^;I/x;u^x;w (#y, ^^>x;i//Jsx;k 

xt>xfc,£^gglS<hLX<z> rii$tix^T!)j;H7yMj tbxd TkUt, 
20 ra^^tiTViTfectv^^K^j (ffif2LfcAX^$ns rg^$tix^x 

mtsnT^xh&^mtym&i tmmtz&tzii) . rg^nx^x^v^t 

(BUfBLfcAX^ft-g. rg^tvT^Xfe W<>1f>5ll C&tt^ 
^ >-fc* >5R*^ bX V>T £ ^111 1 LTO r©^$ tlT V*X t> «fc n*K*8S£j 

(1) 7K^. 

(2) ii$nTtitfej:U7Jl'^ (#y*_fcf, *3Mk x^;k ^ak'JK 1* 
vynk'JK -TV^k sec -:/3Mk t e r t - y^JW ^>5P 
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;k -tv^>^jk tt^yj-)V. ^->;k ^y^;K 3r&?-)W /~jk f 
^)VteEo)c x - 1{) T)v*)\<, tfj-&is<\z&m (c^.) x;wk^£^tfe>n 

(3) e&£nTV*Tfe£V>>'^ay;k^Jl/ (mfc£> v^a-7otf;k i^n 

(4) Ii$nT^Tfej;^7^-;V TUJKallylh #05F-Jk 2 

-^>y-jk 3-^^rJi'&£c9C 2 _ 10 r;Hr-;k £F£b (c 2 
_ 8 ) rfrtr-frlzEtfmi <=>n&) ; 
10 (5) M^$tlXl^TfecbV^>^ay;^-^ 2-y^D^>f-;K 

(6) mm^nx^-ch^5-6s.omm(D^mm& w%.& 7x^;k e 

15 co y-t^;k ^°Dt:^--;k y^u;K -rv^u;w, nnuk -f va 
n;;k trAo-ok ^-tJ-y-ok ^^/^ok 

s\7°?>fi)ltf~ Jk ^ah-Jk 2 -v^a^-fe^;!^— ;k 'O'/'fJK 

20 (2) tt^snx^Tfeckv^k^k (3) Mm^trCViTfe^v-^DT^ 
*Jk (4) Mm$tiTViXt)d;^T;^-;k (5) Il^tiT^Xfci:^-/ 

zu7)\,5--)V, (6) smsnT^Tfei^s-emo^^W^ 
k°^^>> t°^u^>, ^;i/*u>, ^«Jkfc'J t?n-;k -ys^/- 
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ad y>M^*fe«c x _ 4 * vTit^ nxnx <t v> c 1 _ 4 7;u^ cm. 
^->-es^nxv^T ! bci;^c 1 _ 4 7;i/=i+s> <#u ^h^^> ih^x su 

x^>7jv#~;i/&t) , c 1 _ 4 7;wvx;^^-;v ^ 

^$nx^xfe«tv^>if>^j Ki*»t*^>if >iS*^rbxwb«k^«tfea£ 
tux© r«ift$nxvixt>j;v^ib**3£j tiwut&Stet) 
15 zs&tm-e; u ©& t#^tf e> nz> ftmumtv-c, 

(1) 7*151, 

(2) asssnxviX'b.fc^TJWv (0!);tfc£, *?\>k x^;k ^ptf;K -r 

V^OtfJk y^JU. <V^m s'ec-^JK tert-7'm ^>5P 

Jk -f y^>5=-;k T^^>5r;k ^v¥v-;k ^\^;k *#3\>k /x;k 7" 
20 ->jwfc£©c 1 _ 10 7;i'*jw, »*b<«fi» (c,. 6 ) 7;WPfet**«^tf e»n 

&) ; 

(3) Bftsnx^Xfe.tViv'^ny;!/^ (#l;Lte\ y^oyn^k ->^p 
25 (4) H^£nxV*Xfc<fcV:>7jHr-;i/ (0ij7Lfc£, 7U;KallyI), /7P^;k 2 

-^>t-jk 3-^-fe-;i/^t*©c 2 _ 10 7;u^rx;K *jP£b<fcM£SR (c 2 

(5) S&£nxVvrfc£V>vy-P7Jk^x;P m%.t£, 2-y^n^>f-JK 
2 - j'd'o^tzjp, 2 -->^p^>7 l xju^5 l ;1/, 2 -5>^p^\+-fex;u^ 
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5 xjk ih+y*JH-JK -?ntf*F*s1])Vtf=.)Vs 7x7^y*^^K 
7h+v*;V#^Mf) &E*q|ttf&rL ±WBbfe (2) M^ftX^XfeJ: 
V*7;k}r;k (3) tISnx^T%J;^v7a7MJk (4) «^£*IXV> 
xfc^T^xjk (5) W&ZtlT^Th&^Z U7)Vfr~)V. 43J:^(6) 

io yym, mm, $m-> 3^*^^) > xmx ->ry\ 7k®*, em^nx^x 
fecfc^^-;us (fa, ;k Cj^T^^t&a , ti^nr^T 
t>«kvi73ys({fl, 7sy> tyc 1 _ 4 7;i/Ws/> ^c,. 4 7M^75 
y\ rh7tFDt:D-;k tf^>>>> bf^'J> ? >, ^kfcux w^ju^ 

15 *fctt7SK<fk$nTvaT"b«fc^;psi?^^;P3l (#K #;i^4^>;k c,_ 4 t 

APy>^^7t«C 1 _ 4 7;Ur3^->T@m$tlT^X ! b=kViC 1 _ 4 T;W3^'> 
20 y b*v\ Xh^i/, hU7MP^h+y, hU7MDXh + y^a, 

*;v5;k c 2 _ 4 y;p*y-r;u («, 7-fc?\>k 7"ot:*-Ma , c 1 _ 4 t;p 
^;k*jk7-<x;p (#y, y^>7Ji^.*xji^ x^>7UP:7-YXjw&<if) 

XV>T%>«fcVsffiij|*£UT© H^^nXViXfectV^^/^^^Sj £ L 

X«, 

( 1 ) imm ; 

(2) rg^^nxv^xfect^ysySj (MfBLfeAx^^n-g) rggi^nx 
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5 TV^Tfei^liSli, l~4i (flP£b<tt, l~2ffl) S&lilftoT 

10 (flU -CH 2 -0-CH 2 -, -0~CH 2 -CH 2 -&£) , -(g)^ (C,^) Y 
JU*)s>&tti' -0-CH 2 -0-, -0-CH s -CH a -0-&£) , 

®» (c 2 _ 6 ) t;Ht-v> (®u -ch 2 -ch=ch-, -ch 2 -ch 2 -c 

H=CH-, -CH 2 -CH = CH-CH 2 -fta , i&ffl. (C 4 _ 6 ) T)Vjli?3- 
- 1/> -CH=CH-CH = CH-^) &£&JgjfcbTVvrfc<fc^ 0 

15 ATi^HI> rffft$tiTViTfe«tV^>-l?>5!!j >SR*^ U 

Tfe<tti«*5as, -has, ADy>sf, ttsnTUTfeiwsyi, 

5£ R 4 -Y- T?^$tl5S Ytt»*«T*fc»*fcfb£nTVvrfc«kV> 
if^f^, R 4 fit V>T %> «fc V>*MfcJc*** fcttWfcS tLT^T t> £ 

4 -y- -e^sns* (55*, YOT^M^*fc«m-fk$tiT^Tt)cfc^«M 

R 4 «M^$tiTV^x ! bckv^'fb7]cmS^/c«eM$nTViT i bJ:i^* 
gtg&^-T) &£j&*ssfcSfi;U<, tofcn (c,. 4 ) y;Wk ap 

25 y>M^&£#Wi;LV>o 
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5 K4"> A' {ig*ISR 3 ^{C$6{CSmSSWLT^TfeJ:(/^>-ir>^^, 
PS. /\ay>f^ fJISnTWTfe«J;Vi75/'SSfcHS R 4 -Y- X^t 

nx v>x t> <t ^iftflaKasatsfc nx^x t> £ vi«*ms**-r) 

10 &5s-rj T'g$n5^>t*>lW*b<, towt, ^ 



'*Stak An^>gf, l«$tlT J;H75 / R 4 -Y- X 

15 ^snsai Y^^m^sfctt^ti^nxvixfecfc^a^^^, r 4 
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5 <fcV>te?D©5~8aiR&£#3Mf 5ft**** j&>*>5«&fH© 5~ 8 ftSItt, 

LTH> tlT V>T *> J: Vigfrfp © 5 ~ 8 b 

ildT, iBtbTO rfi&3nTVvrfc«k^ffijftI©5~8Sgil 

tt£8B#©jsmsc#« 2 ~ 5 ©&?n© 2 mom m& u < imh«»©irip#c«s 

2-5 ©ffrfn© 2 #©M<b7K^») T&ntfro*n? s b<kvv!&*, -£©JMfc0*£ ut 

20 (1) -(CH,),,,- (al »2~5©fi!8:&jKT. ) , 

(2) -(CH 2 ) bl -Z'-(CH 2 ) M - (bl *5cfctfb2 ^|j:I^T0~4CDl|c 
S^f, (BU bl £ b2 £©?ntel~4T&£o Z'teNH, 0, S, S0£7c«S0 2 £ 

(3) -(CH 2 ) dl -Z'-(CH 2 ) dJ -Z J -(CH 2 ) d 3- (dl, d2*5«fctf d3ttp3-Sfctt&&^ 
25 T0~3O»^t„ -(Hb, dl, d2 *5«fctf d3 ©fn«0~3T?*S. Z'*3J;tf 

z*tt-tn-?n-MH, o, s, so sfenso 2 ^-r) . 
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(4) -(CH 1 ) el -Z 1 -(CH l ) rt -Z , -(CH l ) el -Z , -(CH l ) e4 - (el, e2, e3£cfctfe4« 
ig— SfcttS^oT0~2©SE*t**-r. fiU dl. d2 £«fctK d.3 ©fDfctO~2 

Z l , Z 2 ^oct7jt2 3 tt^-tl^tlNH, 0, S, S0£fcfitS0 2 £7ST) ft£ 
b<tt. -(CH 2 )„- (al »42~5CDaE»S**r. ) 3 #We>tU JMSWfctt, 
5 09*«, -0- (CH 2 ) k j- (kite 1 ~ 4 ©SE») , - (CH 2 ) k 2 -0- (kl & 1 ~ 4 ©lEffc) . 
-S-(CHj) k ,- (kl ft* 1 ~4 , -(CH,) u ,-S- (kl « 1 ~4 ©»gc) , -NH-(CH 2 ) 

kl - (kl «1~4©SE»0 , -(CH 2 ) kl -NH- (kltel~4©^0 > -(CH 2 ) k2 - (k2 
te2~5©M3&) , -NH-NH-, -CH 2 -NH-NIK -NH-NH-CH 2 -> -NH-CH 2 -NH-&£© 2 ffi 



va6fc£*q|*tf&*i*. *^§itsn i~4© (£F£b<teu i~2«)*iw) 
^i/>&<?£) , (c 2 _ 6 ) Tfr^ws**^ -ch 2 -o-ch 2 -, 



15 
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-0-CH 2 -CH 2 -&£) , mm (C^e) 7)V*V> s J**r s S (W> -O- 

ch 2 -o-> -o-cH 2 -cH 2 -o-aa s i&m (c 2 _ 6 ) 7)vtr-u> 

-CH 2 -CH=CH- -CH 2 -CH 2 -CH=CH- -CH 2 -CH=CH 
-CH 2 -&a , (C 4 _ 6 ) 7)Vlli?X.=.ls> (#J, -CH = CH-CH= 
5 CH-&£) ft£&Jpj£bTtvr%>£V>. 

±fEiW, XT^$n& rjfi£&#©Jg^»j&U~4©2ffli©2£j tlTtt, 

(1) -(CH 2 ) tl - (fl J41-4©MSfcft»-r. ) > 

(2) -(GH^^-X'-CCH,)^- (gl fc,fctf g2 &fc^&oT0~3©«Eifc 

{fiU gl t gl £©fntel~3T&&,, X'ttNH, 0, S, S0£7cteS0 2 £ 

10 T^f) > 

(3) -(CH 2 ) hl -X'-(CH 2 ) ll2 -X 2 -(CH 2 ) h3 - (hi, h2*5j;7jCh3«|R|— ScfcteSfto 
T0~2©it&*t, 41 U hi, h2 *5<ktfh3 ©filtt0~2^5. X l £>cktf 

x 2 H-tn-en nh, o, s, so sfciiso,*^. <au hz^oot^ x'^^t/x 2 
©4>&< tfe— o«&^u<«nh ^st. ) ^^©fi&3fti(0 2'iiiii©**«ktx— au© 
15 ^w^fp^-&fc^$n^2«©s^«E^tf stu jM*wt-«u 09*.fcr, 

-0- (CHj) k j- (k3 1 ~ 3 (Dm.WO » - (CH 2 ) k 3 -0- (k3 1 ~ 3 <DM%0 , -S- (CH 2 ) 
k 3 - (k3 1 ~ 3 ©Sic) , -(CHj) k r S- (k3 « 1 ~3 (DMm , -NH-(CH 2 ) k s - (k3 
» 1 ~ 3 (Dmm > - (CH 2 ) k 3-NH- (k3 J4 1 ~ 3 ©M£SD , - (CH 2 ) k 4 - (k4 1 ~ 
4(DM$k) . -CH = CH-> -C = C-, -CO-NH-, -S0 2 -NH- 
20 fc£©2ffi©£j&*^tfSnS. 

xtum -co-o-cH 2 -«<2i(DWtb< 1 MSBtf*** 
25 xTS$n5 2«os}i ffit©&g »$u<^$iii i ±) icgm^^r 

if^tf&n*. A^^BijlStt. 1~4® (£F£L<«, 1 — 2®) |WJ— 
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(c^e) T)V*)V *^)V, x^;k ypt!;k -fv^o^k :/5P;k 

-YV^eMk sec-m tert-m ^>3Mk -fV^X^k * 
5 *^>5rjk . i&m. (C 3 _ 7 ) ^D7m (flU ^O^D 

tr;k ~>i?n^jk ->^d^.>^;k v^d^->;k s^p^:/^;^) , 
*;ws;k (c 2 _ 7 ) 7;k*»/-r;k (#J> 7-fc5P;k ^nk°t^k ^'J 
)VttE) , iffiR (C 2 _ 7 ) {6i7;ki+->-*M-;k ®ft (c 1 _ 6 ) 

25 «t<» M^lilttTH Aay> (#!k 3£3§fc£) , 

-ho, y7/, 7jC^S, 75/S, *;i/^^JUS, AO^Xt 

$tlT^T*>«t^C 1 _ 4 T;WP («, h^Mn^^k *?\>k x5Mk& 

7p4^X ^h^X hU7MD^h^y. h"J7Jktoxh+yftt*) „ 
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5 iUXH 

(i) gm£nxv>x s b<fcv>7jk^;u m^t. x^;k -juvdv. -y 

v:/pt?;k -rv^;k s e c-^;K ter t-^Jk ^>^- 

;k ^v^>wk *;r^>^;k ^->;k ^\^;k ;f^7-;k /x;k 5 s 

10 ; 

^>;k ->^P^>^;k ~>^P^\^>;k ^P^^k yyy^^^M 

^(DC 3 _ 8 v^P7;i/^JI/^:<i:^^fe>n?.) ;iy^D7JWHi ^>if> 
gttffi'&U -f>^> (#K -f >^>- 1 --Ok -f>^>-2 — f;k&£) . 
15 rf7tFDt7^l/> W. fh7tFot7^l/>-5 — Ok f hykH 
P:h7^k>-6-<;k&£) &<H (£?£b<«, ^>^>7^^) 5MLT^ 
Xt><fc< ;$£>C i->^D7JWKl m» 1 ~ 2 (Ditil^cDM^iiSr^b 
X&fliU tfv^P [2. 2. 1] -\7°?Mk h'y^a [2. 2. 2] *^;k 
t:~>^P [3. 2. 1] ^5P;k tf->^D [3. 2. 2] (J8P*U 

20 < i ~ 2 ©Mttow^^ufcSMB&^rr* o t\ 

$e>fc»su<tt, h~>^p [2. 2. i] ^^ufcif) ©se«iRs:Rfls** 

(3) §^$tixv>xfcj;v>7;l^rx;i/ 7U;Kaiiyi)> im^Jk 2 
. -^>7x;k 3-^-fex;^t*©c 2 _ a0 TJk^-—;k B^v<\ti&m (C 2 

25 _ 6 ) 7;l^x;Ufc £>n*) ; 

(4) fi&SnxtvrfeiViS^OT;^— ^ (08*.fc& 2-y^n^>r-^ 
2-y^DA^fc;K 2-y^D^>f-JMf JK 2 - D^-fe— 

<ho c 3 _ 7 >-^7 p 7;k^--;i/^ f*^s«f ens) ; 

(5) Hiftsnx^x'b.k^y^;^;!/ 7i^-c 1 . 4 7W;w(«i, 
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(6) TjN^aji'SfctiM^^nT^xfe.fc^T^i' (09*.ti> c 2 _ 4 7;v#/W 
;i/ (#»J, 7w;k yDe», 7^iui/, -r v^u^if) . c x _ 4 t;i/ 

5 tl5) ; 

(7) «si$nTViTfe«fcVi7U— ;p (mfc^ 7^— ;w ^-75^;^^) ; 

(8) «ift*n*rviT , b«fcv»«t*mifc (Wx.n 7^>> ft7i>, kd-jv, 

=^/_;K ^. h ^y_ ;K t?ij^>, tf^~7>, KU5 5», fcfU^X h 

io 'jjy-j^t'oiiif, St i^<t«i^ f»ian& i - 2 1© a 
t-dhc^ 1 ~4i@£^?rr& 5 ~ 6 m.o^timmm^z^M^' 1 e^^T 

^riJ-^^X tfoU-7>, HoUX -<S7VU^>> HT57VU7, tT^l/ 
U5?>, t^7U7, k°^U-7>> tf^9-7>> :*3ftJ-7>\ ^U->>7-7>, 

1 ~ 4 i^ttts 5 ~ 6 m.<Dft3$mwmmmfr 1 m&mmm 

±fBL7t (1) Ii$nT^Tfei^7MiK (2) «&<*nWCfc«i:t> 

20 ->^p7;u^j^ (3) fi&$nTv>T'b«kv»7;i'£-— (4) g&snTv* 
Tfcct^->^o7;^-;k (5) mm^nx^x'b^Y^jv^^, (6) e 
aanT^Tt>«kv>7^;w, (7) g^nwTfc^wu-;^ (8) 

~7vM, somteii) , /Noy>M^-*fc«C 1 _ 4 7;U^^>'t 3 M 

25 ift$nTViTfe«fct»C 1 _ 4 7;WkAD^*>®-?*fcttC 1 _ 4 7;Pri^r^T«lft 
$nT^Tt)cfcViC 1 _ 4 7;i/r]^~> (#K 7b^>, Xh^y, T'D^^y, 7 

yVttis (M* -0-CH 2 -0- -0-CH 2 -CH 2 -0-&t*) , 4^ 

s;k c 2 _ 4 7;i^*y<;u (ak 7-t^;k 7°otft- )Vfs.E) , c,- 4 7^ 
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5 ;i/TS7> fh7tFDk°a-jk tf^^>, ti^UvX ^;kfcu>> ^ 
^;vt}nij>> t!a-;K -f ;i'&£©5~6S<z>^l£75/fc£) , 
#^->;um> is» (c,. 4 ) T)vn^-t))v^)v. i&m. (c 7 _ 10 ) r^JHr 

10 &Bk (C x _ 4 ) TJWk /\U^f>it^nX^Xh^i&m (C x _ 4 ) TJI/H^X 
7x"^-ii (C x _ 4 ) 7)V*)V, C 3 . 7 ->^a7MiK y77, Tk^S&t*) 

15 > ^ha> %/? 7j<ms, sm^nxvixfeiv^^-— jum 

A ; e;c 1 . 4 7M^757, yC t . 4 7;i/+JP75 7, fh7tFnt°D-JK 
tf^vA tf^U> ? >, my>, f^q&JkfcU >> t?p-;k -f 5 

20 (#K ts)V^i/)V. C 1 _ 4 T;Un^r->*;U^-Jk M (C 

7-10) 77MM^^-*;^-;k ftjwt^-Ok : E7C 1 . 4 7JWK 
*;w/x^E-f;k 5>c 1 _ 4 7;Wk*;w^>f;k&:£) , ADy^SfSfettCj.. 

4 7;i.D^rSyXm^$nTViT s bckViC 1 _ 4 T;Wl' h'J7MD^^K 
pWk X3Mk&£) , ADy>/M^^7c«C 1 _ 4 T;i/3^vTgm$tlT^T 
25 fe«tViC 1 _ 4 7;p3^>' (00, ^ h^k I^y, h'j7Mn^^X h 
ij7MDXh^yfta , C 1 _ 4 7;i/^!/>> ? ^-> m. -0-CH 2 -0-; 
-0-CH 2 -CH 2 -0-&<H) , 7i^kii (C^) 7)V*)V. C 3 _ 7 

y^o7W, *;i/3;k c 2 _ 4 x;kfc /-Oi" (es, 7-fe^;k y°n¥*-)v 
UE) , c,. 4 7M^7;Mrji/ (#1, **>*;kfcx;k x^>7Ukfcx;k 
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UE) , c ^ 4 T)V^)Vx)uy a *&>Z)V7 4—)V* x*>7jvy 

^ x;u& E) tzafrb 3&n & &&£ i ~ 3 m ^t^enm vx^Th^^^- 

;k x9Mk y~ntf;k -fyrfotrjk y>;k -fyy^Mk sec-m 
ter t-y>;k ^>^;k -tv^.>^;k *^>3yk ^~>;k 

y°^>^0 , C 5 . 8 -/^o7J^> (#!> l-S/^a^y^X 2-->/7n^> 
10 •?•>> 3-y^D^>fX 2 -v^D^\^-k>, 3-->^DA^t>^) > C 
5 . 8 y^D7JWyi> (iw, 2, 4-v^D^>^v>x>\ 2.4-->^d^\^ 
itvx>, 2, 5-->^D^1^X>^)&£CD5~8m(»i:b<te5~6m) 

bK#£L<ra:i&^b2i@) ttf 5 ~ 8 i©f f Mi^lil. §&fa;g>£V> 

20 Z.Z.X- mwmmm^mmmi itxtt 5~8i (^t<»5~6i) © 
^S^sts^msit mz-tey^y. ^*yx>, t?D-;k ^uv-yk -r 
y^-^-y-y-ju, ^xy— ;k -ry^xy-;k -f s^y— ;k tf^y-;k 1, 

2, 3 -W^7V-;k 1,2, 4-^ty7 , /-Jk 1.3, 4 -^-^^7 

y-;k 1.2, 3-5Px^:ry-;k 1,2. 4-f7^77-;k 1, 3, 4-? 

25 7^7y-;k 1. 2. 3-bUTy-;k 1, 2, 4 - h>J77-JK rh? 1 /" 
7^X -x-h^t: KD^X^X X -XP^X ^W^X tf 

□ ux -rs^yu-yx -r5^yj>, tf^yu-yx H5yu>, ;**u-y 
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Tift!>&£©5~8.g. W*t<tt5~61) ©ggfn&&v*teTO*o©^5£; 

b<rt, iio«$stiio^SMi^ S6tj?*b<tt, 

20 £v>ssi££bxra, «it«, n&iebfcAx^sns r«ftsnTWb<k^ 
5 ~ 6 m©m*ts*w* b < . 5-6 m.(D^mmmm^ b < , $ e> k 7 ^^;k 

25 fi^, fc!oU;K fcTUSW (fftb<H 6ii) &£W£b<> 

^ (i) T*sn5ft^«ifctt*©*oW'b, s (ii) 
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A' lil^lR 3 ^l^e»CIIS^LT^Tfcj:VK>f>i$, 

Tv^TfectviTsyssfcfis: r 4 -y- T-St^n^s (5S«k Yi-smmm? 

10 «^<Di& ; &&Zt 



S(II') 




I') 



B«em$nTViTfe«j;Vi 5-8 x«msi^ v ©n^^ i~4©2i 

15 RHi^^tlXViTfect^TSy*^, R^M^tlT^TfeJ^li 

AO^'^ a^^nX^TfectViTSySSfc^ R 4 -Y- T?^£ 
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Tfecfcv^ rgm^j tlTll ±fBAT^$n^ rgm£tiTViT*)J;v^>-if 
^&ci )v^r)vmxmm^ titer 

(1) ADy> (#!k 7yfii, &ilt> 3 , 

(2) ~ha, 

(3) <>7A 
20 (4) 7jctl> 

(5) liSnT^TfeiW- JUS («, ;k C,. 4 7^ft& 

t*) ; 

(6) @m$tlX^Tt)ctVi75yS (#K 757. ^E/ C , _ 4 7;i/^75 J , 
vC 1 _ 4 7JV+;U75/, ^h^kh'OlfD-JK fcN^5*>, k°^U^>> ^ 

(7) xx7;WbSfe«7S H^^tiT^Tfe^v^;^^^* (fci, #;i/3j? 
*~>;k c 1 _ 4 t;i/3+5>?!j^-jk m& (c 7 _ 10 ) 77MM+->-a^ 
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(8) An^>^Sfc«c 1 _ 4 T;i'n^~>Tem$nxviT ! bJ;ViC 1 _ 4 T;i/^ 

(9) Aoy>K^Sfcl4C 1 _ 4 T^=i^>T«lft$nTViTt>J:^C 1 _ <1 7;W3 

do) c 1 _ 4 t;v^v>> ? ^'> (#u -o-ch 2 -o-> -o-ch 2 -c 

H 2 -0-&£) , 

(ii) 7irjhSi (c x _ 4 ) t;wu 
io (i 2) c 3 . 7 ^D7M;k *;u=uk c 2 _ 4 t\H/;&,m (flu T-fe^;k 

(13) C!^/)^^**-* (#1, ^^>x;i/*c— ;k x^>*;i/jfcn ;w 

(14) c 1 _ 4 T;u^;Px;u>'-rn;u («, *$>t.)V7 4~ )V. jl?>x)17 
15 -fzMa j&t*d^a»in*flHftaii~3fl*#LT^Tfe«j;^<aiiR (c^) 

tji^fjv (#k x5p;k 7oifjk < v;/ofc!;w y^Mk <7 7"fjk 

s e c-y^K t e r t -:/3\>k ^>5\>k <V^>3Mk ^'O^Mk 
20 ±335^ R 3 &<fcl£R 3 ' rgjfc£nTViTfc«k^fc*5j&£j t 

±1B5£4», R 3 *>J;tfR 3 ' TSSns r«jfe£nWTte«k^**atXj tt 
25 Ttt, ±s3AT*£*l£ rflMft$tlTViT i b«fcV^>'if>g!j tW-S> r^>-tf 

±fE3;4>, r 3 *5J:ixr 3 ' x^$n-s r«ift$nT^Tfe«k^75y3lj tu 
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±13^ ^ r 4 -y- x^n^>m\z^T. R 4 «n5 rgg|3*iT 

^Tfectv^^^j tttti s, s(o), s(o) 2 teE&mf*>n 

10 

^%*3cfc^ (in &v>l di') ©m^x 
is ^n^o 
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4ttttftufls*rr*fl?&* k (i) i?«sn5ft^«*J:tfa (in 
di') -e^$ns^tis-&tfD a*, n>7^^^>3^-7^y7- 

tut, mm\z£. k> , s^&ao^k • »«#«wti-?n*JMrr« - tan?* 

10 S. *^Tffl^n5GPRl 4ttKflUfl'£W'rSflS'&«l ( I ) T? 

ssn5M*J:i^ (id di') -r^^n^-fb^^ty) as 

7-fe£4*:T?i&**'&K:rau a«O^^lPJ^aK:«t0. (S) (R) 

T$sti5ft^*fc^o**<t^ di) di') T^n^t 

^iifcte^tD^^trt COT, GPRi 4tStt*t«rrsE.t* J *«. 3 » 

*4b-&»*v^. gpri 4ftft*©yDH7f ^tbm GPRi4$gtn;^ 

®7S/S^7yM, TJ^JMt, 0A4WtsSn&*fr&tt (FU> GPR14S 

25 (5-^^;v- 2-*^y- 1, 3-s?^vi/>-4— ow 

;Hb> t e r t -^WbSnftft^Wtt*) ; GPR 1 4tS«t*©*aE*«*7 
S>;Wb, 7)V*Mk. DfuWiit. K"5KftSn3tflS^*'(«, GPR14SM 
©7K^^T-t^;Kb> /t;P5WJWfc ^a/^y-fJWb, tfA*a^;Wb, 
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->x;Hb> 7TUJHb, 7^-;Wb, ^^75; ^^;u*;^-;wk:snfc 

; GPR 1 4^mm<D^)V^^)mi)^X^Mt. 75 bMb£tl 

fcYb^fe (flu gpr 1 4tettai©*jw#+->;u3£*Jx^;uxx5 t ;Wk» 7xz 

5 bf;to-r;i/^->^.^;ux7,^;Wb, x h^vTJJ^x^^^x^xx^^ 
fb> ^^u^;i/xx^;Wb> (5 -*^-2 -^v- 1, 3-yt*vi/> 
-4 — ov) *^)Vx.7,^Mt. ->i7o^->;^^->*;^x;px^;i/xx^ 

10 g p r 1 4festm©yo h 5 v >f\z. feimm 1990 ^ rmm&o 

mm n7mjHtmti 6 3i^&i9 8HfcBe*snw<5«fc"5fc- 

sfe, gpr 1 4wmm\^m&7im cm, % i4 c, j5 s, ,2S i&£) t£Ex*wmz 

15 ^mjWGPR 1 4&ffiMi$, mm-c. £ & umm izmm $ n§s# t. ie-& 

20 «fi{*««*tfflv^n, @7#lS8Jl£fctt3!ft7m SiRtfiJ, £§^J, JttiWffil : «t 
SH, D-T>-| — ;k ^>y>, jjgii-feJPn— X, t£»&*^'fB&&<!f**^tf 

fcitL-na, 0iiA««sa-fejuD— x, &m, d-7>-i — ;k r^bux t 



WO 01/66143 PCT/JP01/01717 

43 

5 jgpifi^tUTtt, {sj^-^ux^i/^^un-Jk ^Dtfw>^un-;K d- 

P-;K hUl^y-JV7SX &BW-hUtfA* *x>l^MJ£Afc£a*# 
t Ha+v-ifJUz^a- X, t: Ka^yp fc!;Hi;pP— X&£©*a7Ktti§# 

^ en T?ssn*fl^n c*f^*ji*%*r5S: (in (ir) 

T-Y^^YuyVZ-X, 40t, 5 64 3~56 4 6I> ^¥3-2 2 0 1 
8 9^&$L #^BS4 8- 3 0 2 8 0^^t*tBBm©^*fc«^tlfc2pC 
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(i) tmmizi&*i&j&vx^Th&\ f \ 

zn^(om^Mt.vxn^ ;\u¥>w,=?- w*.tz* 7vm. mm. a 
7)Vir)i x^Mk -?u\£.)v, -rv;/ofcf;k :/^;k teri- 

20 a;k -hn*5&^*tfflvi&n, sms©i&tei&v^3{H^T&£, 
(F!ItL»\ *3\>k x^;k ?°Dt°;k <V7*ne;K T^jk 

. 7i^JK C,. 10 77MJ1' (fclxtf, ^>S?JU&£:) , C-bTVI' 

*;k^;k#x;i, y-t^;k 7"at:t-Mi:) , *jks;k 71-Ji/ 

em*ibxa, /\D^>nf («f«A«, ^nt, mm, ax* BtrntzZ) ^ 
c,.,7ji4^ ^^-;k c 7 . 10 77iW- zhDS&t^ii^n, 
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U— (J.F.W.McOmie^ y'V^^V^) \zMWL<D^m fim^ZftZtf. B 

^ (i) TS^n^t^ Cft^M*wr?>^: (i i) tz^v (id 

10 it (I a) T?SSn*ft£&3^fcME-©£RJU 0!l*_fc?> ttTOX^ACioT 




X-R 2 (la) 



4f&PP3 - 2 2 0 1 8 9^Am. W£m4 8- 3 0 2 8 0 -5t^fg&<*££fHS£(7> 
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%&&it\z*n&£vit-%tikKM'DT* 5£ (i 1 1) -cik-znzik&mttfe* 
ot^(iv) Tt^ns^tiSfe^cit^^tTfie.n^ (v) 

T?*$n^b-&#i*fe^©m^^t;H^t#-r-i:^<fcO, S (la) 

a en T^ns^ti cfr^«^^-r^ a i) &v>l a r ) 



+ o 





B 



X— R (VII) 



N N' 



X — R 2 (VIM) 



R 1 Z 




(0 



10 rb7 / \l 4 D>^- X, 4 0i, 5 6 4 3~5 6 4'6M^^t-fB^©^* 

(vi i) Tf^^n*'fb'&«5*fcJi-?-©i&t*R**i3:T^enss; (v i i i) 

T^$n-5^#)^fe«^«m^R 1 ZT'^$n^^b'&tl<i:H^^ j ar^^^t- 
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^7DD^^X ^DDI^X ^Dd^l/A, , 0MtzK*&i& 

Mil Mx^;k » 7th~h'J;k *?*7fr7s)Vi£*r s s 

a (vim ■vm^n^t^m^rcit^(Dmznvxmm^-^R i z-c^: 
zti&fcGWKDmz, mo. 5/4^12 0^1, ft±i,<\tmo. 8&v*b 

8 0*C&^b8 0"C-e^0, EJ&P£IB1W:*& 0 . 1^L9 6HPr1 Mb 
15 <te*90. 5/^Vib 7 2B#r^Tfe?>o 

Site, 5t (I) T^Stl*^^*fctt-e©ifi©"5-&, R'^ili©7Sy 

^37t«, MBX^-A-e^^n^iC (I a) t?^Sn5^**fctt^OlS 

20 ifcT?#5. 
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(la) (lb) 




(lb) (Id) 
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.5 i?DD^x -^pdi^x ^po^ua, ra&fbffcaw > mt^m^ 

10 ioltt, (fc<h*J£, h'jXWSX 4- (y/W5/) k"'Jy 
X 2-tert— ^M5/-2-^lW5/ - 1, 
D-l, 3, 2-S?71f*^*UX HJ* A, ^KtK**U^A> 

j^St^-MJ^A, j^St^U^A, TkifKb^hUCA, *3tMb#UtfA^) > 
ViKJu ffiM^Kj^ (fc£*.fcf, ^fc^h^^KT^X^A, «[^>S?JU 

15 h'JlWVt- ^A^CDE3®!7>^n^A^43 t t^l 8-^-7^7>-6«? 

it (I a) T^^nS^b^Sfe^CD^fcMbX^-r^R 1 " LTi^ 

n^><b-&#i©**3«fc^ (ib) T-&-znz><k&m$ittiz j t<D&\zttvxtizm-? 
20 ^^r 1 " ' L^$n*'fb'&«j©att, mo. 5^120^1, &*t< 
»*&o. 8&^b 1 o=t)vmmx^D. ^(om<D%.jfcmAfe%i- 2 owt2 

0 0*0, KF*L<«*9 2 0"CfeV>Ll 5 0*CT*0. Kf&PSIBlKi&O . 1&V>L 

mat. ida) s^ias; (i b) ti^nsft^t^bx, &o. 5&v>l 

25 i o^i^S, #£L<fctm&v>b5*;i/M3«T*5. 

^ (la) ~ (Id) T^$n*^«J*fctt-€-©ifefc*V>T, SiA 
raRi^ («**u/^U>^RJS, Still ^yZKfom) ^Slc 
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z.<D&5\zVT&e>nzi£&m (i) rau ^©#iit*i«8:* ^TLjaaue, 

*fc^Sfc:tM-©*fcfeJ:tf5S (II) &v>b (II*) 

»«■©&&-&&) i^gpr 1 4tsttf^fflft*rr*©i?, a*©^^ (#i 

10 *»W©GPR14«fRfPffi***r*fl:^fl»*fctt*©* t5S (I) T? 

*sn*fc^*fc»*e©»fe«ktfa (in ftv>b (ii') Tgsnsft^ 
^liUTjiffi-rscit^nj^Tfes^, mtfa.j£fe. Wivmits mstm 

t£t>\Z, *§£BJ3©GPR 1 4ttmf^Jl**-rs^«I*fctt J E-©ia gs; (I) 

T^^ns-fb'&ifei^fcti^o^.ktx^ (in ft^b (ii*) ts^nsifc 

*fgBJ©GPR 1 4iM^ttS^»Sfctt^©I© 1 B^£D©£# 
20 »&> ft*©tt«^fl«» &J§-<DJ5mz&r)&fc2>ifi. as □&#©*§-&*& a (# 
£5 0 Kg) lASfcOSTO WiUZs * (II) &V>b (II') 
nSft^ftS&'WOffi tLTl^O. l~100mg, |fSU<tt»l~5 0 

2 ^ & 3 IsICfotJTS^tS. 
25 #5S9i©GPR 1 4^fts^*WfS^«b*fc«-t-©4ft CSC ( I ) T^Sti 

*ft^**fc»-t-©ii[*«k«a (ii) &v>b (ii*) -essns^t&sfc 
te^©i&£^-&] ftu©^j (#t, i^jfiiBE^©^ • femmzaZ) tm.^ 

#WfcfiF^$n5 4fift:, Kj&ak m&m. ^mmt&Et.m&vxmmkv. m 
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5 m^xm&VX&^-?Zfz.tb(D*y bM& f&mttGHH*©!***^ 

io zmmmmm^mnc, 2m&±om*}&mi%\z&2>wzmfflm*&^xm* 

*36»ps©gp r 1 4&mftm*mT&<k&m&fr\tt<DM£.ufrfit> j &xm^ 
btizmvmnomw&itsiMtvxfe, 

£j , Ca ISStSI [#!l> TAP v*tf fc«fctfl8£«#>iS0raift£ ; 

mm^^vi/^>> lustyax *«fcr/easwfm> caMi&t'; 

25 jfo&JBjfc^Sfrii&ffmi : «MEIIfl±m U h U 9 A, 'sA U 

;i/v^A, 7^7 7'J>*;Vy^A (7-7 7'J» , MlSlfXalii 
^e»^KlM@^*©/t^>XSiE^^WrS^J3 , JltM C«K tP 
A, Valr-f- if, 7D7D+t- tfft£] , ^Jk/jN« C#U TXk:U> > 7 
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C@3^>J#-^ : 1 ) 

15 C13^J#-^ : 2] 

t h GPR14^>A^K^3-FT?) cDNA<£>^ U — — Lfc^J&DNA 

: 3D 

5* MCMHRX Sal I omm^&ISMi&nifittta-Ztl* 3' ffiiJiCf&JM^ Spe I 

20 o»Sft-r*ifiSiB?u^#Jjnsnfct: h gprm $>>nzw cdna ©^m*S5^J«r* 
•To 

##Fi2T?5i^$nfct h GPR14 ^>A#K£75/Mffi?!)£*"t. 
25 HM^J 

1 t h#lfrffi£* cDNA *JBV>& PCR £fetC «k5 t h GPR14 ^MW cDNA 

©tfifg 

kh#^0**cDNA (Zuy^yZtt) SflffltbTfflW. S3^J#^ : 
ytffi?ijf§ : 2©-&figDNAy^<-7-^ffl^TPCR^fcct^ii*S&^ofc. cT 
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& dna y7^T-tt»ie fc«f?$ns««oaewii«sn5 «fc -5 \zm 

mhfrifi. ^(DmzmteT-CD 5' ftlcffilRBX Sai I ©B»f smx@fiw#2in£ 
n, £fc 3' fflftMBX Spe I ©B»T£1ft£E^Jj&*tfftl3 tll>i5 5' 

xu z' wMn^n<D®mm^(ow&MMn&i$Mvrz. s^t©«u> cdna 

5 iI2.5/i K^j&DNA >^-f v— £-0. 2 mM,0. 2 mM dNTPs,Advantage2 polymerase 
mix (>7U>TyZ>tt.) 1 u 1 *<ktf»*fc:ttJR©^;/ 7 7"t, ^SJSS« 50 

ii i tLL tii|i©7cfe©ih^^;HiiJ-— -^;i/iJ--f ci— =^>x;i^r— ft) 

fcfflV^ 95*C • 60 $>© 1)m<D'&. 95*C-30#, 72"C • 3 #©-**-< 2 5 ®8£t) 
3IU 95t:-30#, 70^-3#©lM^;i'&5lHl*iD5gU £<=>tC, 95"C • 

10 30fJ>. 68^-3^©^^;i/*20ig»D5ibT*^68t:-3^©linaft«:fT^o 

#%#]2 PCRS*b©^7XS F^d? — ^©U-^n— ->^«fctX#A cDNA 
ffl5)"0*fiSBa3?iJ©»Btt'<fc SJifi cDNA @23fl|©flll8 
15 ##09 1 TfT&^fc PCR ^©RjfcMte: 0. 8 X©te»J&7#a — *y;i/£JflVi 
T#8IU A>F©£|$#£#5 VUT^Offlbifc^ GENECLEAN SPIN (/VT^l 
0 lit) ^fflV^T DNA SrHJJ&bTc:. Eukaryotic T0P0™ TA Cloning kit (-f >t£ 

PCDNA3. 1/V5/His □- - >5^bT^ >/^Hffl7'7X 5 H pcDNA3. 1- 
20 hGPR14 SflJ^bfc. :n*XyxUt7 3U ( Escherichia cot i ) DH5 a 
competent cell tiAltf IKIbfcf , cDNA if ASffM"^^^ a 

->£!7>fcf->U> ft-&tt LB *35»*«t»TajR b v SSIS b fcO £TO £fl§ 
MVTJ&JSMzMW- E. coli DH5 a/pcDNA3. l-hGPR14 m*<DZ>U~- 
>bf y'J >£-atf LB igitfn?— #M£3lb» Quiawell 8 Ultra Plasmid kit &Tff 
25 >*h) *fflViT^7^5 HDNA*gffl»bfc. mSbfcDNA©— S$j|UTtilRi 
^ Sal I i'efc^Bfr^T&K #X*nw<53fc«# cDNA E£r)t©*#£*5£0^ 
fttt^riiilSbfco :&S@e?iJ©#t7t©fc&©KJftte DyeDeoxy Terminator Cycle 
Sequence Kit (n-* >jl)Vt— ft) £/Bl>TfrfrV^ m^gllv'— 
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V>£tl h GPRHjfrfe^ (EP 0 859 052 Al) omm<D 5' M\Z Sal I RMG£I#*# 

jnu 3' m\z spe i wwmmmtoisrcm&Tmmt-®.?z> ^t&mmvtc (ia 
mm^: 3 &£zmmm^- : 4) 0 fc/cu m^mn-. 3©t hGPRHatew 

§3^4" 1133#gcr)ii*«M^ (BP 0 859 052 Al) Ttt C £!3ifc£trOi3^ 

##0U 3 k h GPR1 4 mm CHO M©f£iS! 

##^J2Tt^®lbfc^Ste^# B. coli DH5 a/pcDNA3. l-hGPR14 
Plasmid Midi Kit (^Ty>%fc) £:ffiV*T pcDNA3. l-hGPR14 F DNA 

10 ISlfc. CellPhect Transfection Kit (77->tA77^->7;Wt 

x^tt) SfflV*#07°Dh3jHlloT CHO dhf riffle fcSIAbTCo 10 /a g <D 
DM%:V>M%)H'OJ±£<D$zVi:Mmm£ls. 24P#TOtC5 x 10 5 £7~tel x 10 6 
m<DCm dhtrMm&Wmhtc 10 cm->^-l/t;:$sMb7Co 105K^->^SikTf ^ 
tJ MEM aigilin? 1 Bm^m^r^ mttV, m%ligW~?:&Z> O. 4mg/ml (D G418 

15 ^nBRLi±) *5j:^ io%m%rOzs%&!%Mm ^^mem ammTmmhfro mmm 

M^-TrmnVTK &Yi h GPR14^CH0«-e*5^Kfe^lfflBa (CH0AGPR14) 

i k h gpri4 mmmmmm^-mm 

1 x 10 8 ®<DCHO/GPR14«g{C 10 ml (D^zS*— h/^y7 T~ (10 mM NaHC0 3 , 
20 5 mM EDTA, 0. 5 mM PMSF, 1 //g/ml pepstatin, 4 p. g/ml E64, 20 u g/ml leupeptin) 
£§5#PU jH'J hO> (12,000 rpm, 1 ftffi) £ffl^T»b7Co MW^Sr 
m>b (l.OOOg, 15^-K) LTl*S#fc. ^fc^©±MM^5j-II (Beckman 
type 30 P-^— , 30.000 rpm. 1 mm) U. # £ nfeftSS* £ t h GPR14 ^ 
CHOiffllS^iii^tbfc. 

25 mmm2 r^vi — ymmt b^n^>->> n o^m 

ft g ^ 25 w 1 © 0. 4 M WR^- h U (pH 5. 6) l^$PU cntC 200 ng CD^ 
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A (7-?'>tA77^'>7A-<tr^t) 200 ng (Di&m&kM (10 n 1) 

^iP^.fCo ^T10^#gbfem. 2£lC200 ng <£>5»fb7K^t (10 /z 1) & 
jJD;LT 10^#MUfeo CltlSrTSKgel ODS-80T S *^A (4. 6 mm x 25 cm> I — 

v-) ^m^rcYssic\z^xmmv. [ ,s i]gikh')DT>y>ii 
5 mmm 3 oth gpri 4 ^»B&siiii# £ 7 -f v h - 7**9 n 7 > 

• GPR14 CHO ^BSMlii^^K^lR^®^ (20mM U >ilftl 

(pH7. 3), 150mM NaCl, 5mM MgCl 2 , 0. IX BSA, 0. 05* CHAPS, 0. 5mM PMSF, 0. 1 u g/ml 
Pepstatin, 20 u g/ml Leupeptin, 4 u g/ml E-64) TifiRbTx 9yn?%.W^ 
10 3 /t g/ml (D7y^mM&mmfrmm&fc?tc a %ft~?-(t7U7°U-h\Z7y"t 

?re5^«<g^«RLfci&5 u U ##M^SP^^>fcJ?)fc lnM [ 125 I]^lit 
hr> D ^>^>> ii £^t*Jg?&iRfr« 10 W K 20 u M#T-f V H-THf^t: b 
15 ^P^>~>> 11 ^O20^^7;^^*:^->F < a- : i"M^MtBM5 £i 1, 

^fRM^Tf5^a{g{C#|Rbfe?g5 /i U InM [ 125 I]^t h^n^>->> II 

^tr»t*rauMHfc io /i i ^n^nmmhT 2$x:t 3 Bm^s*^ u& 

20 HIRMW^O. 2ml T-3til^#b^m. ^ O ->>7 20 (A°>;/ K*±§£> 20 
W 1«U M&ftVk*bv7°tlU>h (/ty#-K#) tcfcOS'J^L^ 

«*S^e>#«rSW*S'&Sr«^fcffiT?**. tt0Mfc'&%&©k h GPRI 4 

mv&mto^iztt-rzitm-eTtkztiZo umt&mot h gprh 5 
25 0 %ia#-r-5.M^^bfe 0 1 . 3&asinex*±, umt^ 2 

CHEMBR I DGB W^lAbfc. 
*g:&& C*l] fc^T, 
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i 


4. 3 nM 


2 


2. 4nM 


3 


3 3 nM 



umt^m i 




15 
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2&kM4 tuM&&w©fc h gpri4 CHO ^Jfefc^Tr^iTOf*!* JVv'C? Ai^ 

5 GPRH^CHOM^ 96 7^-7V-h^ 1X10 4 eel 1/wel llTiSSUT 48 KfMI* 
*U *<DWffl&& 20mM HEPES(pH7. 4), 1% FCS, IX^—S^U >-XM/^hV 
-<~>>£^tf HBSS (HT®IA'-)/7 7-tf^) 0. lml TSfc#bfc 4 *i 
MFluo3, 0. 04* pluronic acid, 2. 5mM probenicid £^£f$G#ffl/t-;/ 7 7— 
TRW^7 7-t^) £ 100 w 1 in^.T3 7 < CTrlBtra^$-&feo fcjfo 
10 ffl/ty7 7-*»*» *#Wb7 7-0.2Bl T3lHl«fe#bfc^, TP*~X hf£ 
1 tttMA'y 7 7-S: 90 M K KIMb-&tt©S? ;* ^JUTJl^^ 1 
^H»*&Mt#«UK«*T?l O^W&fcSiHRLifcJftlO m 1 ^T^^Xhff 

lOnM -7P^>v> II 10 /t 1 &iPAX> «F^7JJl/'> 

l-^>y;i/-6-7*D ; 6-2 ) 3 -yt HP- lH-t?PP[2, 3 
-b]3V U >-4 — ()V7=i> 
20 N-^>5^;i'tfP U H>(1. 8g. 10. 4mmol) S:^ P P^K^A 4 ml ^-Mrv' 
4HbUXl.8g, 11.7mmol)^jjP^T^-C3 0#SBfcbfc. 4-^P^-2-v 
7/T-UX2.0g, 10mmol)*lHlAT3NflHJni!Siiitebfc. KJfc?fc&*zM~&tt, 
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zmftmni- h u v A«bfc 0 m&mmm. M^hD^>t*>i o mi 

x^/-;i/£fln^T&f£#i£it]&bfc. gt^^x^y-;n?^m, MBEftJft 

UT^iM(1.2g, 3.4mmol)£#fc„ 

'H-NMR (DMS0-d 6 )<5: 2.86 (2a t, J =8. OHz). 3. 41 (2H, t. J=8. OHz), 4.59 (2H, 

s), 7. 24-7. 33 (6H, m), 7.42 (1H, dd, 1=9.2, 2. 2Hz), 8.12 (IE d, J=2. 2Hz). 
10 Mass (ESI+) ; 354 (M+H). 356 

&J&m2 l-^>^;U-6- (4-^fJI/7i-JW -u-^tHo-iH- 

tfoo[2, 3-b]^y U >- 4 --f > 

1 6 -yu=E- 2, 3 --^t KP- 1 H-tf PD[2, 3-b]^/ 

U>-4 — Ol/7S>(70mg, 0. 2mmol)£bjl/X>0. 5ml Pd(Ph 3 P) 4 
15 (6mg)t2M^^-hU^A7K^0. 2mK 4 - *?-)V7 ^~)Vi£u >M (30mg) CD 

x^y— ;mo. 25mi)^&iipA9 ot:i?i eMRj&bfc. g£it*t»ix 

TO & ~> 'J * y 7A^DYh^77^-(y'J* 2g, «ifJl//A+ 
1+>=l/2) MLfcoSOT^SM^X^y-^^^^jEin^T^^&mb 
20 fc 0 ^#)&x^y-;i/Tgfe#m, MEE^bT^^-er^l(15mg)^#fco 

'H-NMR (CDC1 3 )<5: 2. 41 (3H, s), 2.92 (2H, t, J=8. OHz), 3.50 (2H, t, J =8. OHz), 
4.75 (2H, s), 7.24-7.38 (7H, m), 7.57 (2H, d), 7.69 (3H. m). 
Mass (ES1+); 366 (M+H) 

1 -^>z/)V- 6 - (3-fI-JW -2. 3-^fc Fd- lH-tfan 
25 [2, 3-b] + 7U>-4 — f^75> 

1 -^>S^;i/- 6 -y'a^E- 2, 3 -i^t Ha- 1 H-h°aa [2, 3-b]^/ 
U>-4--f;HFS>(140mg. 0.4mmol)£ Ml/X> lilCKl, Pd(Pb 3 P)< 
(1 2mg) t 2 MRlt h U £ AtK^IK 0. 4m U 3 - ft7i P >^ (56mg) ©X 
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& ; y u * yfr* ? a # d t w ^ 5 y * - (-> u ijy)v 2g. kkx^/^+u- > 

5 'H-NMR (DMS0-d 6 )5: 3. 01 (2H, t, J=8. 0Hz), 3.73 (2H, t, 1=8. 0Hz), 4.92 (2H, 
s), 7.40 (5H, bs), 7.70-7.88 (3H, m), 8.02-8.09 (2H, m), 8.54 (1H, s). 
Mass (ESI+); 358 (M+H) 

4 N-^>^-l-^>^V- 6 - 3-^b Ho - 1 H- tf O 
□ [2, 3-b]^y 'J >-4 — f;PT5> 

10 1 -^>SW-6 -^Dt- 2, 3->?t KO- 1 H-h!DP[2, 3-b]*7 
U>-4 — r^TSX70mg, 0. 2mmol)^^^^;V^;i/AT5 F lml |C*#U 2 
-tert-^;i/-T5y-2->?X^;i/T5y-l I 3, 2 

-^Tif^^U>0. 24ml *«ktf^>5W:/P$ h* 0. 095ml &UaX. 8 O^CTl 

15 ±hU^AT^^MMffib^^*^HPLC(YMCCombiPrepODS, 20x50mm) 
fcT*&8!|bfc. BWH»*»EEttJ»UT3aBft^«(44Bg) 

'H-NMR (CDC1 3 ) 6 : 3. 13(2H, t, J=8. 0Hz), 3.54 (2H, t, J=8. 0Hz). 4.72 (2H, s), 
4.82 (2H, s), 7.22-7.37 (10H, m), 7.50 (1H, dd, J=9. 0, 2.0Hz). 7.69 (1H. d, 
1=9. 0Hz), 8.00 (1H, d, J=2. 0Hz). 
20 Mass (ESI+) ; 444 (M+H). 446 

5 N. N-v* ^ > -J)V- 1 - ^ > VyV - 6 - ? D - 2, 3 - v h H n - 1 H 
-t:OP[2. 3-b]^/ U>-4--r;l/T5> 

1 -s<>z/)V- 6 -^Dt- 2, 3-yth*0-lH-k°DD[2, 3-b]^/ 
U>-4--r^T5>(70mg, 0. 2mmol) &^y. ?J^J^7 5 H lml KSffifU 2 
25 -tert-^JW-f 2-i?XW5 7-1, 3-^7^;WN°— k H □ — 1, 3, 2 

-vT-tf*X^U >0. 24ml &ck£p*>>>;i/:/P5 H 0.095ml £ Jnx. 8 OtT'l 

^-h'J ^AT?ftift^MffiiiS»baa«»l*»3RHPLC(YMCCombiPrepODS, 20x50mm) 
klTWSiUfc. SW®^^MJE^bT^S4b^(32mg) 
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'H-NMR (CDCI3) 6 : 2. 61 (2H, t, J=8. 0Hz), 3.49 (2H, t. J=8. 0Hz), 4.27 (4H, s), 
4.99 (2H, s), 7.17-7.38 (15H, m), 7.74 (1H, dd. J =8. 8, 2.0Hz), 7.97 (1H, d, 
J=8. 8Hz), 8.16 (1H, d, 1=2. OHz). 
Mass (ESI+); 534 (M+H), 536 
5 N-TU;Kallyl)-l-^>v^-6-yD ; &-2,3-v ? tFn- 1H 

-tfDD[2, 3-b]^y U >-4--OK7 3> 

1 -^>~J)\>- 6 -70^6- 2, 3-^tHD-lH-tOP[2, 3-b]^y 
U >- 4- -r;VT 5 >(70mg, 0. 2nmiol)£^X;i'^;i'Ar3 F lml 2 
- 1 er t-^;K 3 7 - 2 - ^X5P;UX 57-1,3-^ fc K D - 1. 3, 2 

10 -i^Tlf^X^U > 0. 24ml $5&tfT 5 K 0. 07ml £iP*. 8 O^T 1 R#H 

•j!7ATSm mm.m^Vm'gW&fr'&WU: (YMC CombiPrep ODS, 20x50mm) 

'H-NMR (CDCI3) 6 : 3. 23(2H, t, J=8. 0Hz), 3.62 (2H, t, 1=8. OHz), 4.07 (2H, bs), 
15 4.83 (2H, s). 5.12-5.24 (2H, m), 5.91-6.00 (1H, m), 7.35 (5H, bs), 7.44 (1H, 
dd, 1=8. 8, 2.0Hz), 7.61 (1H, d, 1=8. 8Hz), 8.03 (1H, d, 1=2. 0Hz). 
Mass (ESH); 394 (M+H), 396 

-&J&0ij7 N, N-^XU;Kdiallyl)-l -t>z?)V- 6-^0^-2, 3-yt H 
O — lH-trnn[2, 3-b]^7 U>-4 — fJV7S> 
20 1 -1>V)V- 6 -^n^E- 2, 3-ykFo-lH-k , DO[2, 3-b]3V 
U >- 4- -OUT S >(70mg, 0. 2mmol) ^^Wl/tfUUATS F lml Idlgj&U 2 
- 1 e r t Sy-2-^x^Jl/T3y-l,3-^^ t Ha — 1, 3. 2 
-^Xlf^XTfrU >0. 24ml ^i^T U;uy aS K 0. 07ml SriDx^ CCT'lTO 

25 U^AT^m MMI&b^#j£MHPLC (YMC Comb i Prep ODS, 20x50mm) 

'H-NMR (CDC1 3 )6: 3.20 (2H, t, J=8. 0Hz). 3.70 (2H, 1, J=8. 0Hz). 3.88 (4H, 
d), 5.01 (2H, s), 5.20-5.29 (4H, m), 5.68-5. 89 (2H, m), 7.36 (5H, bs), 7.67 
(1H, dd, J=9. 0, 2.0Hz), 7.90 (1H, d, J=9. 0Hz). 7.97 (1H, d, J=2. 0Hz). 
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Mass (ESI+); 434 (M+H), 436 

£f&ms N-pWW-l -^>-J)l- 6 -•T'a^e-2, 3-:/h Fa - lH-tfao 
[2, 3-b]*/ U >-4— T;W7S> 
1-^>vW- 6-^0^-2, 3-vhHa-lH-lfOD[2, 3-b]^/ 
5 U>-4 — r JUTS >(50mg) *^)Vfc)l&T^ F 0. 5ml IC^U *?4V7 

□ tfyl/X^MKF 5 > 0.05ml *5j;7j3^7{b^^;W0. 5ml £ JD*.^"? 40 BfHS3&JsS 
bfco Mi&£Mffi?l^LBg^£#5(HPLC (YMC CombiPrep ODS, 20x50mm) \Z. 
T^Lfco SOT^SMffi^bT^-fb^CSmg) £#fco 

'H-NMR (CDC1 3 )5: 3.19 (3H, s), 3.39 (2H, t. 1=8. 0Hz), 3.66 (2H, t, 1=8. 0Hz). 
10 4.81 (2H, s), 7.28-7.57 (7H, m). 7.97 (1H, s). 
Mass (ESI+); 368 (M+H), 370 

■&/&0!J9 N, N-v^^-l —*>*?)V- 6-7*P ; e-2 > 3-ytl^P- 1 H- 
tT n O [2, 3-b] ^ / U > - 4 — fJl/75> 

1 -^y~J)V- 6 -T'D^E- 2, 3-yth'D-lH-HDD[2, 3-b]3V 
15 ■J>-4-'f;i/T5>(50mg)*^^^;^;l-A75 F 0. 5ml (C^U =J^V7 

□ hf;pX^;i/T5> 0. 05ml ^cfc^a-iMfc^^O. 5ml ^ioASStw p#5^j& 
Lfco &jfrl££MJ£^libg|g#j£^HPLC (YMC CombiPrep ODS, 20x50mm) \Z 

'H-NMR (CDClj) <5 : 3. 14 (6H, s). 3. 37 (2H, t, 1=8. 0Hz), 3. 74 (2H, 1, 1=8. 0Hz), 
20 4.94 (2H, s), 7.38 (5H, bs). 7.67 (1H, dd. 1=9.0. 2.0Hz), 7.77 (1H, d, 

1=9. 0Hz), 7. 95 (1H, d, 1=2. 0Hz). 

Mass (ESI+); 382 (M+H). 384 

10 6-7'Dt- 1 - {A-7)V3ru^>V>)V) -2, 3-ytFD- 

1 H — tfo D [ 2 , 3-b]^7 U >-4— -fJl/75> 
25 7K^b^" b'J^A (60%5^ ^l^-f jmmm) ( 4 4 O mg) © N. N-y/f 

Jl/7f>;VAT5 H (10 ml) mmmz2-¥uV H> (0. 7 6 ml) ^ 

T'l 5M#i. 4-7Mn^>yil/7*D5F (1. 3 7 ml) ^JP^fe. 
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misi- iA-y)V^ru^yV)V) -2-tfoUF> (i. 2 8 g) £#fc 0 
1- (4-^;^p^>^;u) -2-tfnuh*> (6 00 mg) ©^odtj^-a 

(3 il) ^^C^v'^t: , J> (0. 3 0 ml) *1&Xm&T:2>0fiWfr'&. 2- 
5 757-5 -^D^>V- h U;W ( 5 8 3 mg) ^Jn^fco SJS^feS: 3B#Fp1 

m&-rwmvxs-z?u*i-2- { U- (4-:7;i/3-o^>^;W 
-2-tfaU>?-U^» 7S/} ^>\7xhj;v (1. 0 1 g) 

io mmmmMTF* 5-^-2- mi- (4-^;^o^>^;i/> -2-tf 

aUyz'Jf» 75/} ^>\7xHJ;U (1. 01 g) ©fh7tFn77> 
(8 ml) ^$£-4 O'CK^SPbfc. [W^TH^T, U 3^ ASM V^MUtiMVT 
5F(2. 0 M A7°^ >/r h 7 1 H o 7 7 >/X? JK>1f>ii ; 1 . 6 3 ml) 

-^t>/fiX^=2/l) T'*tS3bS^b-&^) (3 4 7 mg) 
'H-NMR (DMS0-d 6 ) 6 : 2.86 (2H, t, 1=8. 0Hz), 3.42 (2H, t, 1=8. 0Hz), 4.58 (2H, 
s), 7.14 (2H, d, J=8. 8Hz), 7.29-7.46 (4H, m), 8.13 (1H, d, J=2. 2Hz) 
20 Mass (APCI+); 372 (M+H), 374 

11 6 -7n=E- 1 - (2 -7ai^)l) -2, 3-i?tFO-lH- 
tfDD[2,- 3-b] + y | J>-4-^JV75>lSI 

TK^-fbT^ h U A (6 0%5^7M-f«» (4 4 0 mg) 0N,N-^^f 
;1/53n;UAT5 F (l 0 ml) MWimz2 - If DU F> (0. 7 6 ml) &J!)qA> 
25 T15^I!$i, (2-7 , Dtl5 1 JW ^<>-fe?> (1. 5 0 ml) SJlPifc. 

ft&fc&Wei 5 7K*in^-i ? x^;ux-7";i/-ettmbfco ttffi^ 

WcIi^'J^^PYh^?^ (n-'\W>/»a6x5 t ^=l/2) T"ffi 
til - (2-7i^JW -2-tfPU F> (0. 4 3 8 g) £#fco 
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1 -• (2-7iW) - 2-tTnU F> (4 3 8 mg) CD^DP7}nJI/A (3 ml) 

mnztt s smc u > c o . 2 3 mi) &jn*.&i&Tf 3 0 2-75/- 
s-^Dt^z-hu^ (4 3 5 mg) muxtc. ms&g&m* znmmmu 

»ET*f6bT5-:/CHE-2- { (1- (2-7x*^-;W -2~t!DU^— 
Uf» 75>} ^>y~hU^ (7 3 6 mg) 

gfUlIT, 5-7*0^-2- { (1- (2-7i^fJW -2-fcfO'Jv 5 
-'Jf». } ^>^/— hU;P (7 3 6 mg) 0fl ; 7kKD77> (6 ml) 

10- ^-4otii^bfc„ |w]*STjf#T, U3^A^<v:7>tr;i/TS h* (2. 

0 M A7°^ >/r b 7 k F D 7 7 >/Xf JK >f >gil ; 1. 2 0 ml) SiTL 
mfc&M (2 5 4 mg) &mtco 

•H-NMR (DMS0-d 6 ) <5 : 2.80-3.00 (2H. m). 3.15-3.30 (2H, m), 3.83 (2H, t, 
J=8. 0Hz), 3.93 (2H, t, 3=8. 0Hz), 7.15-7.45 (5H, m), 7.75-7.90 (2H, m), 8.39 
(1H, s) 

20 ^fJ12 6-ynt-l- (3-liU$?^fJW -2, 3-ykFD- 
lH-tfOO[2 > 3-b]^y U>- 4— 1 )V7S,>2mmM 

fcmtir h v *> a (6o%5 * 5;M--r jimmm) ( 8 8 o mg) © n. n-s?* 5=- 

■MM75 H (10 ml) HHHttK:2 - fcfD U F> (0. 7 6 ml) 

ti5Mm 3- (2uu*3-)v) t:u5?>*MiJa d. 8 0g) *jin^.fc. 

25 BSI^iSISTl 5 P#ITO£N£, #&JqA5>*aD#;i,AT}ftfflLfc. fflfctS 

^nfcSi$4i^ti^ix5 i ^raiLT i - o - tf u s^m^w 

- 2 - tfo »J H>8fflHfi ( 2 . 0 2 g) 
1- (3-tri)$>— Jlo^JW - 2 -kfPU K>i&Bfe4S (6 0 0 mg) (Dfuu 
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(3 ml) mmzttZHLfcV > (0. 3 1 ml) &tX\%.mtT! 3 OftW/Wk* 
2-7$y-5-^D : £^>y- hU;U (5 3 0 mg) £in7tfc. KJfciS^ftS 3 
«fWHJD«BtaEffc> ^TKSrjbB^-Tc. Mfc 2 0 KzkSfcfttf- h U #A3R*«fciD*.+*l 

;W - 2 - tf n U U ^» . 7 5 y } MUV (7 3 6 mg) 

gIll£H&T\ 5-^D^E-2- { (1- <3-l£U5?:=JloWW -2 -If 
D'J^'Jf» 75 7}^> 1 /-h l J;K9 4 0 mg) ©ff7tFD77>(l 
0 ml) **&-4 0TCfc»«Jbfc. ^fiTWTFv 'Jf ^A^-f 
10 H (2. 0 M >/f h 7 1 F n 7 7 >/Xf ;K>t*>ffi ; 1 . 9 9 ml) 

#p*-> IflifJU-ttllilfc. ttm**«SfP*fi7KT?ilfc#b, i*«S^^^-> 

15 ILTgH^ft (1 9 8 mg) £#fc 0 

'H-NMR (DMS0-d 6 ) <5 : 3. 00 (2H, t, J=8. 0Hz), 3. 79 (2H, t, J=8. 0Hz), 5. 28 (2H, s), 

7.56 (2H, m), 7.83 (1H. d, J=8. 0Hz). 7.90-8.10 (2H. m). 8.46 (1H, s), 8.54 

(1H. d, J=8. 0Hz), 8.85 (1H, d, J=5. 8Hz), 9.05 (1R s) 

Mass (APCI+); 355 (M+H), 357 
20 l-A>i7;l/-6-7JWn-2,3-^tFD-lH-t;Da[2 > 

1 ~^>i?)V- 2 -fcfPU F> (0.8 4 ml) (DpnuftJlA (3 ml) MWilZ 
*^^H[flS'J> (0. 5 1 ml) £iq*gffi-t?3 0*MI#«, 2-7S/-5-7 
MDA^/Xh'J^ (0. 6 5 ml) *1mXt£o KJl^&to& 3mW1to$M&M&s 

ffTIiLT5-7Ma-2- { (l-^>^-2-tfPU^XU^» 7 
5/} bVJl (1. 6 8g) SSfc. 

5-7;u^-p-2- { (i -^>s?;u-2-t? DU^-Ufv) 75;} ^> 
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(5 0 0 mg) CDfh7tFD77> (2 ml) -7 8 < Cfc^b7c^it 

>t^;i/i?>'vlf>^-hU^AiiS (3. 9 1 ml) Of h7kh'D77> (3 ml) 

*tjp^fc. mmvi5»mm. Kmm*&*\z-2 ot^tmi^rsto 

#J (6 0 mg) £*#7c. 
.10 'H-NMR (DMS0-d 6 ) <5 : 2. 99 (2H, t, J=8. 0Hz), 3. 72 (2H, t, J=8. 0Hz). 4. 95 (2H, s), 
7.25-7.65 (6H, m), 7.95-8.15 (2H, m) 
Mass (APCI+); 294 (M+H) 

-&J&0iJ14 1 -1>i?)U- 7 -^O^E- 1, 2, 3, 4-fh7kFo^>y 
Cb][l, 8]t7f'Jy>-5-'fJl'75>tll 
15 TK^-ftf h U*7A (6 0 %5^7^<;^W) (4 4 0og) ONJ-y/f 
J|/*;UATS F (1 0 ml) M^C2-hf^U F> (9 9 1 mg) £#D;1, ifiT 
1 55>Mm^, ^>>>;K7*OS H (1. 3 1 ml) ^inATCc asi^t^sst 

20 WD7^77^ (n-^\^lJ->/Pmx^;V=l/l)Trlt^bl-^>^ 
' -2-^iJH> (1. 3 0 g) £#7C. 

1 -^>>Ml/- 2 - tT^U H> (5 6 7 mg) (Dp U a -fall 2* (3 ml) ^icrt 
*i/mk<)> (0. 2 9 ml) Jflxfc. S^^^3B#f B 1»il^^ tKtK^tjp 
*_7c. jgt 2 0%7K^bfh'J'>A7Kit^^iPA4'?nb, ^ d p^jl/AlrtttBb 

lT5-7"ot-2- { (1 -^yV)V- 2-k 0 ^Uf/xU^» 75 /> ^> 
l /-bU;V (1. 0 5 g) =H#fco 

5-7*0^-2 - { (l-^>yJP-2-t!^'Jyr:iJf» 757} 
xh»j;i/ (1. 0 1 g) £xbD^>-t£> (5ml) fci£#U (4 6 6 
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mg) £iJP;Lfcm> 15 5ttl mmfflfrVtz. 2 0 %7m.fc-f h U tfAzfc 

mm&tiaXT ph= i oiifct> ^DD*jvAT?aiau&. mmwt&mn&ffifr 

»J*Wa-?h^77-f (n-^*>/»»x5 i ;i/=9/l-»'3/2) T?»SSU 
5 XK:43BJttftBfeW»xg i ;i/«ffiT?jiaaUTMft:-&'fe (5 5 1 mg) £#fc. 

'H-NMR (DMS0-d 6 ) 6 : 1. 85-2. 00 (2H, m), 2. 59 (2H, t, J=6. 0Hz), 3. 10-3. 50 (2H, 

m), 5. 12 (2H, s). 7. 25-7. 45 (5H, m), 7. 80 (1H. dd. J=l. 8Hz, 8. 8Hz), 8. 03 (1H, 

d, J=8. 8Hz), 8. 54 (1H, • d, J=l. 8Hz) 

Mass (APCI+); 368 (M+H), 370 
10 -&^J15 1 7 -^P^E- 2, 2, 4, 

-T1ftfy[2, 3-b]^yj>-6--f;i/75>Ifl 
7K^^- hU^A ( 6 0 % 5 ^;M-f )mmm) ( 4 4 O rag) ©N, N-^p< 9=- 

Jl/*;i/A7 5K (10 ml) HAIftic £ (1. 1 3 g) £Jn*., 

S1T*1 5#8fc#&, ^>yJ^D5 H (1 - 3 1 ml) £iPx.fc. R*Jg-&«J& 
15 fST?4WM, 7K^Jn^^x^;i/X-^;i/X'^ttSbfe 0 ttttj«t£ffi5fti£4l 

>"JA^D7h^77^ (n-A^D-^ix^l/1) -Tr*»MbN-^ 
>y^-£-A7'o5i/^A (1. 7 2 g) £#fco 
(J-^>^-£-*7°n7^^A (6 0 7 mg) ©^□DzM'A (3 ml) 
20 Ctf^J&fc'J > (0. 2 9 ml) JP*.fc. 3 B#KJPf&)i$l^, 

£iP^/fc<, m.lZ2 0&zk»fc^MJ£A7ki^&in;t+?dU ^OD*Ml?a 

Sil/Tl-^>y)l/-2- { (4-7nt-2-y7 7 7x-JW -f57} >\ 
WkHD-lH-Jfh^ (l. 0 8 g) <H#fc. 
25 l-^>^;i/-2- { (4-7^-2-/7/71-;!') -fS/} "V^lffc 
Hn-1H-Tift!> (1. 0 8 g) £xhO^>i£> (5 ml) fc&fcpU 

ffiiB (4 6 3 mg) &mxf£&. i 5 5t-eii#»ufc. ^mwry^-yy*- 
*mz.~z ph=i o£Lfc&, ^Do^;i/AT?j*mLfc. ffiiamzmm'ki&Tkx-ffi 
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Wn7hif77^f (n-^\^>/»Bfex^-;i/= 9/1 — 3/2) ^*t@U> 3E 
C 4SttM»f If JMtffilLT^IM (4 7 5 mg) 
'H-NMR (DMS0-d 6 ) 6 : 1.55-1. 85 (4H. m), 2.71 (2H, m). 3.51 (2H, m), 4. 94 
(2H.S). 7.30-7.50 (5H. m). 7.84 (1H, dd. 1=2. 0Hz. 8. 8Hz). 8.07 (1H, d, 
5 J =8. 8Hz). 8.60 (1H, d, J =2. 0Hz) 
Mass (APCI+); 382 (M+H), 384 

&f&mi 6 1 ~^>-y)V- 6 - K> , /7 7>-2 — -2, 3-vt; Hd- 
lH-fc!PP[2, 3-b]^y U >-4 — fJH5> 
l-'<>yJl/-6-7D ; &-2 ) 3-ykFD-lH-HDD[2, 3-b]3V 
10 U>-4 — fJI/75>(H0mg, 0. 4mmol) £ WWx> lul IcSiiL, Pd(Ph 3 P) 4 
(1 2mg) t 2 MKlt h U £ AtK^I^ 0. 4m K ^ > V:7 ^ > - 2 — r ;Wsl? Q >^ 

(72mg)©x^/— ;ko. 5mi)M^unx.9 o*cti emmR^vtzoKj^mzyKt 

15 /^\^it>=i/2)lc#bfco S6«iia^*»llS^x^y-ji/4'^K*JinATitK4l)* 
«bfeo ttft^x^y-j^M, «ffi&»bT^)gfl^4&(63ing)&#Jfc. 
'H-NMR (DMS0-d 6 ) <5 : 3. 01 (2H, t, J=8. 0Hz), 3.74 (2H, t. J=8. 0Hz). 4.95 (2H, 
s), 7.26-7.74 (12H, m), 7.97 (1H, d, J=8. 4Hz), 8.19 (1H, d. J =8. 4Hz), 8.75 
(1H, s). 

20 Mass (ESI+); 392 (M+H) 

7 1 -^>^;W-6- (3-7th75y7iZjW -2, 3-^kFP 

- iH-b°PP[2, 3-b]^y u >-4-<;n5> 

l-^>y^-6-7*a ; E-2, 3-yth'D - 1 H— tfPP [2, 3-bJ=F/ 
U >- 4 --T;UT 5 >(140mg, 0. 4mmol)£ Wl/X> lml fcJH»l„ Pd(Ph 3 P) 4 
25 (12mg)t 2M^^hU^A7jc^0. 4mK 3-7t h7577x~J^n>i 
(79mg)©X^/ — ;K0. 5ml)^^iPA9 OXIX'l G^M^bfco^^^Jci 

/^1t>=l/2)fc#bfc. BWia»**tS«x^y-j|/4'*S[K&lJP^.TttlS!«tl& 
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iSlLfc. Ufc««i*x^/-;n?i!fe#«> «BESa*bT^fflft:-&4fc(i7ng)*»fc. 

'H-NMR (DMSQ-d 6 ) 6 : 2. 09 (3H, s), 3. 00 (2H. t, J=8. 0Hz), 3. 73 (2ft t, 1=8. 0Hz), 

4.98 (2H. s), 7.35-7.64 (9H, m), 7.88 (1H, d, J=8.4Hz), 7.99 (2H. bs), 8.01 

(1H, d. J=8. 4Hz), 8.44 OH. s). 
5 Mass (ESI+); 409 (M+H) 

^jj£0U 8 1 - (4 - t e r t -tt)\t<*>i?)V) -6-^-2, 3-5?fc K 

P- lH-t?PP[2, 3-b]^7 U >-4 — fJV75> 

1 -^>S/J1/- 6 -^'n^- 2, 3-ybHn-lH-t?DD[2, 3-b]^/ 

U>-4 — f ;VT S >(350mg, lmmol) &i?i7 a u*? > 2 ml lc»8BU BBr 3 
10 (1. 4ml) $iTlfc. SIT 8 fltlWI#bfc&. **SJnA» 3 0 5K*HMb^" h U 

SffillbSSiS n D ^miT, 6-^n^&-2, 3-yk 
HP-lH-tTPD[2, 3-b]*/ 'J >- 4-^^7 5 > 50mg Htl* 
N.N-^pWPjWUATS H 1ml 2-tert-^;W5y-2-^X^;U 
15 75 y-1, S-S^^^W^— k FP-1, 3, 2->?T+) i *:^7JnU > 0. 088ml, 4-t 
e r t -^JK>y;i/yD5 H 0. 060ml £Sn*., SfiT4 0 BtRfiRjSbfco 2R 

x^/^ii->=i/2)^#bfeo swis^&atg^x^y-^+tam^jipiLTa: 

20 UStl&ilil&bfc. tfcJ&t>£X^/-;UTi5fe#^ Mffif£^bTMl't"&#)(20mg) 

'H-NMR (DMSO-de) (5 : 1. 27 (9H, s), 2. 98 (2H, t, J=8. 0Hz), 3. 73 (2H, t, J=8. 0Hz), 
4.87 (2H, s), 7.29 (lH, d. J=8. 2Hz), 7.42 (1H d, J=8. 2Hz), 7.48 (2H, bs), 
7.81 (2H, s). 8.43 (1H, s). 
25 Mass (ESI+); 410 (M+H) 

^m.mi 9 1- (4-y7/^>y» — 6-7*0^-2, 3-^kh'P-lH- 
tfPP[2, 3-b]3V V>-4--(JUT5.> 

l-^>^;U-6-y'P ; E-2, KP- lH-t?OP[2, 3-b]^/ 

U>-4 — f JK75X350mg, lmmol)£>^PPy<^>2 ml CffilL, BBr 3 
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(i. 4mi) ^iTtfc. sit 8 mmm.wvtz^ ^mmx. 3 o %?miti- h u 

HP- 1H-HDD[2, 3-b]^y 'J>-4— 1 , ;PT5>50nig^#fc. 
5 n,n-^*^*;ua7$ h imi 2-tert-^;WSy- 2-^X5 L ;U 

7Sy-l.-3-^^;W^~ fcPP-1. 3, 2-^71f*X*U> 0.088ml, 4-v 
7;^>y;^P5F 66mg£iD;t^ lflT?4 0 P#IWRj&bfc. ^Tkiv^ p P 

10 ^it>=i/2) t#bfe 0 BWia^*»iil^x^y--;i/**fiBtsjpAT«tia[«!i&it«i 

bfc. tt*tt&X*/-;WTife#«, «ffiK»bT*a<b^«l(20ing)*4§fc. 

'H-NMR (DMS0-d 6 ) 6 : 3.00 (2H, t, J=8. 0Hz), 3.74 (2H, t, J=8. 0Hz), 5.06 (2H, 

s). 7.50-7.62 (4H, m), 7. 82-7.90 (6H, m), 8.45 (1H, s). 

Mass (ESH); 379 (M+H) 
15 MfJ2 0 1- (3, 5-y/h + y^>yJW - 6-^Dt-2,3-yhFD 

- lH-tTDP[2, 3-b]^y U >- 4 — (JU7^> &Wtg. 

l-^>^-6-7'P ; E-2, 3-yhFD-lH-IfDO[2, 

L)>-4-<;P7^>(350ng. lmmol) dd^^ > 2 nl KlMMU BBr 3 

(1. 4ml>£iKTbfc. £ffiT8B#Wj£#Lfc:&, JtaK&Jn*., 3 O %*Mlt-}- h U 
20 $ AzK8iftK:T7;i/# >J ttKU x^ y -;nfc«&tr>^.a p * ^ >!CTttttS Ufc. 

HP- 1 H-tfPP[2, 3-b]^7U>-4 — r;W75>50mg*#7c. 
N, N-y7t?M;VA75 H 1ml lc£?J§?U 2 -tert-7?;K 5 7-2 -yl^JP 
75 /-I, 3- y^fJW^- 1 HP-1, 3, 2-v71f^7>*U > 0. 088ml, 3, 5 
25 -y^h+y^>y;i/7*D5H 75mg^iDA, liSTMOUfpKlL tKtK^ 

fcmifa ^y'JTJ 7A^DT^*77^-(yU)!jy;i/2g, Wx 

m*mw.vr^ rmmttJL? m^m.^vzmm^m^im)^ 
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'H-NMR (DMS0-d 6 ) 6 : 2. 98 (2R t. J=8. 0Hz), 3. 70-3. 74 (8H, m), 6. 42-6. 54 (3H, 
m), 7.48 (2H, bs), 7.80 (2E s). 8.43 (1H. s). 
Mass (BSI+); 414 (M+H) 
5 ^2 1 l-(4-/h^>^W-6-^Dt-U-^tKD-lH 
-tfDP[2, 3-b]^r7 <J >-4--r;UT5> 

l-^>i?;V- 6-^0^-2, 3-yt HD - lH-hfOD[2, 3-b]^/ 
U>-4 — r^T5>(350mg. lmmol) D > 2 ml fc!R»U BBr 3 

(i. 4mi) ^tfifc. mt* 8 i$iHSfc#b&&» **£jn*.> 3 o %?miti- h U 

«ffiaM8bSg«I*5?^np^^>^6«SaftbT, 6-^D^-2, 3-^b 
Fo-lH-k*OD[2, 3-b]=£/U>-4 — r ;UT 5 > 50mg £#7c. Hfl* 
N,N-^/fM^A7S K 1ml iCfg^U 2 -tert-^JM' 5 / - 2 -^X3^ 
75/-1, 3-3**^;WX— t FO-1, 3, 2-5?71f*^*U > 0.088ml, 4-* 
15 h^y^>^l/7*a5 H 0. 045ral SJqA, SSt4 O^H^Ufc. 3K*t^^ 

t& vm^m* u ^ a ^ n v h ^ - u zg. iratx^ 

20 'H-NMR (DMSO-de) d : 2.95 (2H, t, J=8. 0Hz), 3.69 (2H, t, 1=8. 0Hz), 3.75 (3H, 

s), 4.85 (2H, s), 6.95 (2H, d. J=8. 8Hz), 7.33 (2H, d, J=8. 8Hz), 7.45 (2H, 
bs), 7. 84 (2H, bs), 8. 43 (1H, s). 
Mass (ESI+); 384 (M+H) 

( 1 ) HJg^il i x*# e> nfcft-&* 4 0 m g 
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(2) ^fp 1 — X 7 Omg 

(3) |»|ga-b;H3-^ 9mg 

(4) XfT'J^V^y^A lmg 

l^^iiJl/ 12 Omg 

(i) , (2) t (3) (4) <d i / 2 *mmvtc'&. mmttz, 

2. £fc^J 

( 1 ) mmm i t# ^nrdt^m 4 o m g 

(2) ^£ 1 — X 5 8mg 

(3) n — >X^— 18mg 

(4) ^^-t;Uo-X 3. 5mg 

(5) XfT'J^^y^A 0. 5mg 

1 ^ 12 Omg 

(1) , (2) » (3) , (4) <D2/3*5«ttX (5) ©l/2&?S*n^ TO 
<bf?»c Ztl\Z^D(D (4) ^itf (5) $3K^TOfcia^T^JfciPJBE^r 



«0GPR 1 4^irtf^ffl^W-r?>^-&#) tit (I) TgE2ft£te'&'#J&<fcO : 
S (II) (II') T^£n^b€r#l£-£tf) £tclt^:<Dm±. 3£V>G 

pri 4^mf^fflsw-r^©T% ^©khotm (^t<n mmw^j 



WO 01/66143 



PCT/JP01/01717 



i . gpr 1 4&infcm*mTzik&mttfo^<Dm*^hTt£%ih^ftmno 
5 n&g i mmoM. 

5. *y 'J >8S»#$fttt*OSS^tLTft5GPR'l 4^St^J 0 

6. 4 - 7 5 ; U >il^Sfc(i^0l£tt GP R 1 4fe^J. 

7. 5t (I) 



15 8. A# (1) (1*) AD^X (20 "ha, (30 y77, (40 ?K^S> 

(50 TO^nxvixfcii^^--;^ (60 sm^nx^Tfect^^Tsy^ 

(70 7iZJhC 1 . 4 7MJk (80 C 3 . 7 y^D7JWK (90 IXr 

;Hb*fe«75 F^b^nTViT'b«k^*j!/3j?+vjPS, a oo ;\Dy>Rfs 

20 >M J ?Sfc«C 1 _ 4 T^n^v'Tg^$nT^TfeJ;^C 1 _ 4 T;Ur?^>', (1 

20 c 1 _ 4 t;^i/>> ? ^->, (130 (140 c 2 _ 4 T^/-f 

;k (150 c 1 _ 4 t;w^;u*-;k (160 C!^/^;^^^^ 

Tit^tlT^TfciUlteiS, (2) (10 AD^'X (20 -ha, (30 
(40 7K^S, (50 ««£nWTfc<kVs3 L :*--;U£, (60 11 
25 $tlT^Tt)J:ViTSyS, (70 7irjhC 1H 7MJK (80 C 3 . 7 y 



R 



10 
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a, (ioo Aoy>jK : ?*fcttc 1 _ 4 7;»/3^>'T?asi$nTViT'b«fciriC 1 _ 

4 T;WK (1 10 AD^^fifcttC^^J^ + yTli^tlT^tt) 
«fcV^C 1 _ 4 T;m^r^ (120 C^JJ^I/^Wy, (130*Jl^;k 
5 (140 C 2 _ 4 T;i/#/<;k (150 C 1 _ 4 T;i/^X;W^n;K (160 c 
\^ A T )V*r)VK)V7 4 ~;LX?g&£*lXV*Xfc«fcU&3^g, (3) ~ha», 
(4) Any^Jlf, (5) (10 Sm$nTViTfeJ:ViT;Wl/a, (20 s 

M^nx^x&J^s^nr;^;^ (30 it$nt^Tfe<k^7^« 
(40 mmznT^Th&^z/p ut (50 gm^nx^x^ 
10 &^7?)i>*)m. (60 ^5^*fe«sm$nx^xfej;^T^;^> (70 
gm^nTv^xfectv^TU-;^ (so m^£*ix^xt><k^it3^iax§m 
^nxv^TfectviTsyssTt^ (6) r 4 -y- x^£*i&s (^4>, y 
M^IM^Sfcf^bSnx^TfeJ;^^^^, r 4 « (1) (10 Any 
>, (20 -ha, (30 ~>7y\ (40 /K^S- (50 Sm^tiXV^XfeJ; 

15 b^Tt—Am, (60 g^£m:v>xfccfc^75y^ (70 7i-;i/-c 1 _ 4 

7)V*FM (80 Cj^yi'D^Jk (90 XXT^Kb^fcttTS Hlfc^tl 

x^xfectv^;^^;^ (ioo Ao^^Mf*7c»c 1 _ 4 7;i/zi^F->-e 
sm^nrviXfc^uc^TJWK (110 AD^sH^fcteCj^r^ 
n^->xgm$tixv^xfect^c 1 _ 4 y;i'=i^r->, (120 c 1 _ 4 7jMpw>^ 
20 ttzs, (i30*ji/s;K (ho c 2 _ 4 7;w;-f;K (1 50 c^y* 

(160 c 1 _ 4 7^+j^;i/7^ -;n:t^$tix^Tt)<k^ 

UMfezK**, (2) (10 AD^r'X (20 -ho, (30 V7;, (40 7K 

^s. (so gm^tix^xfej;^^--;^ (60 e^nx^xfeck^x 

(70 7x-jP-C 1 . 4 7MJK (80 C 3 . 7 y^n7MiK (90 
25 i^TJW^fctt75 Hft$nTVXt)J:^*;^+^S, (100AD^r> 

^*7c«c 1 _ 4 T;i^3^->xM^$nxv^x ; bJ;^c 1 _ 4 T;i'4 i ;K (1 10 

AD^>^^7£»C 1 _ 4 7;H3^vXSm$nT^Xfe=kViC 1 _ 4 T;l/n^v, 

(120 c^ 4 7 J^v-y^^riy. (130 (140 c,_ 4 y;^ 

y-r;k (150 c,. 4 7;^jvxM-jk (i 60 c x _ 4 7)V^-)V7.)Vy ^ 
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~)v-em&znx^ThJ:^mMm&&7F;-?) xm^nx^x%^^>-\f> 
mx&z>mim7um.<DMo 

9. Bifi (1) (10 Anyx (20 "ha, (30 ->7y\ (40 

(50 sm^nTViTfecfcVi^-;^, (60 sm^nwrfccfcws/^ 

5 (70 7xr / )V-C 1 . 4 7M;K (80 C 3 .,^07MiK (90 XXf 

;Wfc£fcteT5. Nb£nTV>Tfecfc^#;M^>;i/S, (l 00 Aay>gft 

fcttC 1 _ 4 T;W3^r->TMm$tlTViT ! b c kViC 1 _ 4 T^;i/, (iio nay 

2') C 1 . 4 7J^l/>y^y. (130*;V$;k (140 C^TM/'f 
10 )Vs (15') Cj^TMKM-JK US') C^ A T)V*r)VX)V7j~)V 

xw&znx^x%^mk*m^ (2) (dad^x (20 -hnu 00 
->yy> (40 *»s. ( 5') wWk-znx^xb&^?-3—)im, (60 

^nT^T^i^TS/S, (70 y^~)U-C^ 4 7)V=¥JV. (80 C 3 _ 7 v- 
i/D7M;K (90 X7v^r;Wfc£7cteX5 Hfc^nTUT&^^UM^-X;!/ 
15 (1 00 ;\n>r>^^7c«C 1 _ 4 T^=i^->irSM$nTViTt>J:ViC 1 _ 

4 y;i^;x (110 ;NDy>ji^*7c^c 1 _ 4 7;H3^->-T:Mm$nTv^T ; b 
<fc^c 1 _ 4 7;i/=i^v, (1 20 c 1 _ 4 7;^i/>v*^^>, (1 30 *;u^;x 
(ho c 2 . 4 7;w;-f;K (150 c,. 4 7Mkm^k (no c 

^^.T^^X^^^f -^irS^^nTiiTfeck^fl^M, (3) nhnS, 
20 (4) ADy*>^ (5) (10 S^nT^Tfe^TJWl^ (20 fi 
m^tlX^Xh^iy^ar^jm, (30 WMZ tiX^Xh £^7 )\>>r~)V 

(40 mm^nx^x%<k^zy^u7)^^)vm. (so li^nt^Tfe 

<fc^7^;MMU«, (60 ^JRJl/ffcttll^tlT^Tfei^yyJU. (70 

emsnwc^wj — )v&, (so ii$nx^Tfe<k^i$iit'ii 

25 ^nTViTfci^T^yS, (6) ^ R 4 -Y- Tt^tlSl (S;*, YfeWt 

mmntc\$m<kznx^x*>£^m.n^*. r 4 « (d (10 ad^x 

(20 -Fd, (30 y77, (40 ?KM> (50 Mi£$nwr t> cfcf^ 

(60 wWk-znx^xh&^T^/m, (70 ^3i-;u-c 1 _ 4 7;u 

3Uk (80 C 3 . 7 y^n7MJK (90 X^;Mt£7cteT$ Fte^tlT^ 
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T*>J:Vi*Jl/#^r5/;i^l. (100 Aoy>SfSfcttC ,. 4 7;i/3^ *>Ttlft 

$nxvix ; bJ;ViC 1 _ 4 T;i/ ; ¥;K (110 Any^tfcttCj^jjvn^ 
-> , 7iijftsnwb«i:iiC I . 4 7JV3^>, (120 c 1 _ 4 T;i/^i/>^^ 
(iao*;vs;v, d 40 c a _ 4 7;w*/-r;w, (15-) c,. 4 7W 
5 ;k (i 60 c 1 _ 4 7;u^;ux;P7^^;nrg^^nT^Tfe<t^^b 

7K^S> (2) (10 Aoyx (20 -ha, (30 ->7 7> (40 

(so m&zn-c^Th&^^-frm. (60 s&snTvvrfe<fcu75/2k 

(70 7i;JhC 1 . 1 7;WK (80 C 3 .,y^D7j^K (90 XT^ 

iWb$fc»75 Hfls$nxv^T , bJ;^5tj;paj?^^;i'3£, (i oo Aoy>if$ 

10 fc«C 1 . 4 7il'3^yTSi$nT^Tfe t fc^C 1 _ 4 7;Wk (llOAQ^ 
>M^^7c^C 1 _ 4 7;i/3^r>'T'gM$nTViT ; foJ;^iC 1 _ 4 7;i/r]^->, (1 

20 c 1 _ 4 7;i/^w>i?^->, (1 30 (140 c 2 _ 4 7;^/-r 

;K (1 50 C 1 _ 4 7;^ )V7>)VTfr~)Vs (16') Cj. 4 7W^7^^ 

15 viTfcj; t^isfn ©5-8 ust* 7 mm.(DM. 

10. Xrt* (1) (10 AD^X (20 zFn, (30 y7/, (40 tKB£ 

at* (so ■si^tiT^Tfe.kVi^— (60 m^$nxv5Tt)cfc^75 

71, (70 7injl/-C 1 _ 4 7;WV. (80 C 3 . 7 y^D7MJk (90 
xy^;Wbi:£:«75 Kfc^ftTViT&iV^;]^^;^, (1 00 Aay> 
20 J!l^^7c«C 1 _ 4 7;kn^vT?M^$nXViT : b c fcViC 1 _ 4 7;U^;l/> (110 

(120 c 1 _ 4 7;w^i/>> J ^v', (130 (140 c 2 _ 4 7;kfc 

y-r;i/> (iso c 1 _ 4 t;w^;u*— ;k (160 c,_ 4 7;w^;i/7-f 

x;UTfMjfc$nTVvrfc«fcV>&tezMfc2k (2) (10 AD^rX (20 xha, 
25 (30 5/7/, (40 tK^S, (50 H«£ftWTt>«fc^;*--;i/£, (60 
M^£tlT<AT%<fc^75y^ (70 7i-JhC 1 . 4 7MJk (80 C 3 _ 
7 y^P7JWk (90 xx^JHb*fe«7S hMb^tlTV^T^ck^*;^^ 

>-)im. (ioo Aoy>K^*fcttc 1 _ 4 7;^4 i 5'Tasi$nT^Tt>j;vi 

C x _ 4 7;P^;k (110 ADy^Jg^ SfcttC I _ 4 7JUn^5/TE*IStlT^ 
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T*>£^C 1 _ 4 7;i/n*v', (120 C.^TMl'Vy^y, (13*)*^ 

(i 40 c 2 _ 4 7Jw*7-f;K (i 50 c 1 _ 4 yjwi/x;^r.;k d 
60 c 1 _ 4 7;wi/x;i/^^-;vTsm$nxviT s bJ:vi^ss. (3) 

(4) AO^'>gf , (5) (10 Sm$nTV^Tfect^7;WI/S. (20 

(40 B^nxv^Tfe^viv-^Dy;!/^-;^ (50 ii$nxv\T 
fei^77MM, (60 5fr;i/5;i/£fc««M£nT^Tt>£W->;i'S> (70 

gm^tiT^Tt)j;^7U— (so w&znx^xb&^mmm&xwWk 

^tlT^TfectV^TSy^ (6) R 4 -Y- XmZtl&m (:£*> YttBfe 
10 SUg^^fcttBl^^nT^TfeiViSKJtlS^*, R 4 te (1) (10 ADy>, 
(20 nhP, (30 z/7J. (40 tMK£, (50 IJISnTHTtii^f 
a— ;wat, (60 gm^tlTViTfeckViTSyS. (70 7i^-C 1 _ 4 7Jl' 
(81 C 3 .,yi'D7WJk (90 X^rJWbSfcttTS KfoSnTV* 

T"b«fcVi*;p3j5^^;wx, (100 Aoy>i^Sfcttc 1 . 4 7J^=l : ^i 
15 2m:^Tt><k^c 1 _ 4 7Ji^;i', (i 10 AD^^^fcac!.^^^ 
->xem$nTt,iT i fc c kt/iC 1 _ 4 7;i/3^^ (120 c 1 _ 4 t;p^1/>> ? ^ 

(13') (14') C 2 . 4 7M/-fJk (15') c,.,/;^ 

7Jl^-;k (160 C ,_ 4 7Jl/+J^Jl/7^ ZJl/TliSnTtXfcctU^b 
zK*S* (2) (10 Aoy>> (20 -hP, (30 ->TV> (40 

20 (50 s^$nTViTfe<tvi^-;us, (60 t^tix^xfcck^sys, 

(70 7x-^-C 1 . 4 7JW. (80 C 3 . 7 y^D7MJk (90 XXr 

;Hk*fettT5 Nb£nwT%£v^;i^*->;^ (l 0 0 Any>gfS 
fc^C 1 _ 4 7;Un^>'XS^$nTliT ; bJ:ViC 1 _ 4 7;U^, (110 ADy 
>^S^«C 1 _ 4 T;i/n^vX«M$tiTV^Tfe<i;^C 1 _ 4 z;k=i^->, (1 
25 2') C!. 4 7Mk>mv, (130*;U5';K (14') C 2 . 4 7JW7^ 
;k (15') C 1 . 4 7WXM-)k (160 C!_ 4 7JV+M;V7^^ 

xmrn^nx^xh^mmmm^t) , n^ra (7) t^viTi^snx 

V>T t> «fc V* C , _ 4 7)V* V >^X& Z> tilJkm 7 mwi<Dm° 
11. X*<>9^>2^&*akR^7SB*t©»J. 
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12. R 1 dU~2fi©(l) AD^>Hf, (2) "hCU (3) v7/. (4) 

7mm. (5) sm^nT^Tfejcvi^-ji/gs (6) gm^nx^xfej;^ 

(8)ADy>^^7c«C i _ 4 7;i/=i^vTMm$tlTUTfeckViC 1 _ 4 T;W^ 
5 ;K (9) AD^>M^*7c«C 1 _ 4 T;i/Zi^>'-rSm$nTViT : bJ:^C 1 _ 4 
7)ln3rz/, (10) C^TJ^l/^/t^X (11) 

(12) C,. 7 ^n7MiK (13) *)l/$Jk (14) C 2 _ i 7)VtS 

y-r;k (i 5) c,. 4 7Ji/=irJWiv*-;k (i 6) c 1 _ 4 T;i/^;i'X;i/^^zi 

)Hrgm$ nx V>X £ WS^T; Wl/gTMM£ ftX <^X J; t> 7 5 J 
10 «>ft^7|Bm<D^J 0 

13. R 2 ^(l)/\nyx (2) "ho, (3) y7/, (4) 7KSIS> (5) 

sm^nT^Tfej;v^^--;vs> (6)1^^1x^x^^7572, (7) 

7x^v-c 1 _ 4 7^JK (8) c 3 _ 7 ->^ay;v^jk (9) xx-?;Wb*fe 

!J75 F^^tlTV^TfeJ;^*^^^;^ (10) AO^M^fcteC^ 
15 4 T;U3=^->xem$nTt/iXt>cfcViC 1 _ 4 TJl^#;P, (l l) AP^M^Tc 

«c 1 _ 4 y;uzi^F>'XS^$nTViT i foj;ViC 1 _ 4 T;i'0^v', (12) c 1 _ 4 y 
;i/+i/>^^- ; ¥>'. (i3)^;wsjk (i4).c 2 _ 4 7Ji/*;^JK (15) 
c,_ 4 t;w^;i/^-;k (16) c 1 . 4 7MM^7 ^ ^xti^nx^ 

Th J; 5 ~ 6 SW^SXSSft^ 7 WEm©^iJ„ 
20 14. R 2 ^(l)/\pyx (2) "ha, (3) v7/, (4) 7jC§?S, (5) 
Sm^nXViTfectV^^-JUS. (6)ll$nX^Xfe^757l, (7) 

ya:-;u-c 1 _ 4 7';i/^;k (8) c 3 . 7 y^n7Mik (9) xx-^WbSfc 
«75 hMb^nxv^xfc^v^^+v;^ do) AD^ic^fctec a _ 
4 T;i/n^vX'B^$tixviXfcJ:ViC 1 _ 4 7Ji/^;k (l D AD^>JM«;fc 

25 ttC 1 _ 4 T)WO^>'XSm$tlX^Xt)d;^C 1 _ 4 T;l/n^>', (12) C,. 4 7 
)V*V>*?ttl/. (13) *MJK (1 4) C 2 _ 4 7 S 1)1. (15) 

c 1 _ 4 T;u^^x;u*x;k (16) c 1 _ 4 y;WPx;u^>i'x;i/xB^$tix^ 

X&<fcl> 5 ~ 6 M©??#StSX&3flt3fc:® 7f3iK©g!j 0 

15. R^MDAD^ry, (2)xbD, (3) y77, (4) tK^S, (5) 
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. «!fe$nwTfc«fcv^:*-;i'*» (6)t«*nwTt)«fcu7s;s, (7) 

7x^JhC 1 . 4 7MJk (8) C 3 . 7 y/7nmJK (9) X*5S>MtSfc 
S75 FfcSnWTfeJ^fcJWfc^Wk (1 0) AD^gfSfcttd. 
4 7;|/D^->T?mm^nTliT%ckViC 1 _ 4 T;W ; ¥;K (l l) Aay>I^Sfc 
5 ttC 1 _ 4 7;Wn+->TS^$nT^T i b c fcViC l _ 4 7;W3^-^ (12) C,_ 4 7 

(13) *JI/5JI/, (14) C 2 . 4 7JW;-fJk (15) 

c 1 _ 4 T;wux;v*^Jk (16) c 1 . 4 7^M;i/7^ -;i/-cg^$tiTVi 
Tfe«kVi7xn;V3feT?afe5lll*«7iB«6©S!l. 

16. S (II) 



b tix wr *> «t v> 5 ~ 8 .g.?!^ x \smm$ffi-(omi : -$k& 1 ~ 4 © 2 « 

R 1 ' (lf^StTfc75/S$, R 2 «BSI$nTViT'b«kVigt«3£*^ 
R 3 «TO$*lT^Tfe c fcl^b7K^S, «tft*nTV^T*>«kVi**5ll», Xh 
15 Pl> ADy>Rf, em^tlTViTfc«t^T5y^*fett3S: R 4 -Y- 

sn** (^*, Y«ii^$fcf«$tiT^Tfeii«»*, r 4 « 

£^T3 -e^$tl«»^#)S^:tt^-©^$^WbT75:^GPR 1 4^1. 
17. G P R 1 4felafffl$ftl,^i*fci«0l^fiig4t5 d t £ 
20 #f!tt5Jl[lf^ffl7jS. 

19. S (I I) 



10 
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(II) 



B tlT V>T «fc 5 ~ 8 > X ^Mtt^OR^^ l ~ 4 <D 2 ffi 

di> ADy>gf, ««i$nTV3T%>«fc^75>'aisfctta: r 4 -y- 

i7t;k 2-({i-[(^>^;i^*^)#;i^x;w-6-y b^^-3-y^;p-iH-t°^ 
;w-6-y h^->-3-y7;i/-m-t°7v'D[3, 4-b]^y u >-i— (MT$/)mm. -r 

[3,4-b]^y U >-HJW75 /)T-k^;W-y^,— > tert-^^XX^k^ 

2-({i-[(^>^;^^~»*;^x;i/]-6-y h + y-3-^?;HH-f7 l /D 

[3, 4-b]^7 U >-4-f;W7 5/ )7tf;hD-fy> tert-:7*^;i/XX^Jl/£B£ 
20 <) ^fe«^©m» 
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R 1 ' ttg^nfc7S7S§, R 2 Kttt&3nxv>X*><fc^Stl*3£ 
R 3 tt««i$nTViX'b«fc^Kfl:7K*a£> ttft$nXV*Xfc<fclr>«5SS3ft£, 

5 - has, Any>if, ajfesnTViTfeiVirayasfcttafc r 4 -y- x 
2 i . i 9 2 o mm<Dik&V!i2irz.\$^<DM<D7u f ^ v 

10 2 2. R 3 ^ (1) (10 Any>, (20 -ha, (30 v-T7, (40 tK» 

& (so Mm^nTVi-rfe^v^^--;^ (60 @gi$nxvixfe<fcv>75 

(70 7i-;hC 1 . 4 7Wik (80 C,.,^D7m (90 

xx^;WbS3t«T5 Ffc£nxv>x&J;^;i^=^>;!^> d oo ad^> 
^sfciic.^yj^^yirt^nT^Tfei^c.^yMJK (1 10 

(12') C 1 _ 4 7WI/>y^y> (130*;V5;K (14') C 2 . 4 7W 
/-r;U, (15') C^T^XM^JK (160 C^jM^X^^f 

~;wxam$nxv>x&<fcv^s^7JWi/S, (2) /\oym (3) (io 

ADyx (20 ^hD« (30 ->T/> (40 (50 HftSftW 

20 Tfecfct^*— (60 tl^tlTWbiHysyS, (70 7i~Jh 

c 1 _ 4 tj^;w, (80 c 3 _ 7 ->#ot;wia oo ixfiwtsfc^st 5 
flssnxvixfeiiri^jujj?^^;^ (ioo Aa^>gf^fcttc 1 _ 4 7ii'3 

^>'XfilftSnxirSTt)«tV5C 1 _ 4 7;WK (110 AD^HC^S&fiiC!. 

4 7;io^xB&£ftx^xfc t k^c 1 _ 4 7;K3^x (120 c 1 _ 4 y;i/^i/ 

25 >-^-X (130^S;K (HO C 2 _ 4 7;ViJ/-fJK (15') 

TJ^Ji/7,;u*n;K (160 c 1 _ 4 t;WI/7>ju^w > — .;uxtt&snxv»x& 
J:^7in;HSfctt (4) (10 AD<Jr>, (20 -hn, (30 y77, 

(40 *S6S, (so ti$nT^Tfej;^5 i t-;n > (60 mm^nx^ 

Tt)i^75;l, (70 *?3L—)V-Ci_ A T)\>*)V. (80 c 3 _ 7 ~>^o7;p 
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(90 XXrJWb*&tt7S HftSnt^Tfei^^J^+v'M, (1 

oo ADy>jsEP£fcttc ^^jv^^-yxmm^nx^xh^c 1 _ 4 t;i/^ 

Jk (110 ADy>0 J fSfc«C 1 _ 4 T;m^r->Tttm$nTViT i bJ;^C 1 _ 
4 T;Pn^~>, (12') C.^TMl/^y^X (13') Wl/SJK (140 

5 c 2 _ 4 r;i/*/-r;K (150 c 1 _ 4 7Wxm^;k (ieo c x . 4 7* 
*)ix)vy * -)vxm&znx^x%&^mmm&x&z>ffi?m 1 9 *fc»2 0 

2 3. R 3 ^(l) (D APy>. (20 nhD, (30 ->T/> (40 zK^ 
(50 mm$nTV^Tt)J:Vi^-;US, (60 tt&£nWTfc«k^75 
10 ;i, (70 7i^-C 1 . 4 7^;K (80 C 3 . 7 y^D7MJK (90 

jL^Mk&rcUTs. \*4k2tix\,*xh&^%)V-#*i')m. (ioo 
Si i ^&ac 1 . 4 7;i'34 i ->tii$nT^t ! bJ;^c 1 . 4 7;i/^i/, (1 10 
/\n^>jf : f^fcttc 1 „ 4 7;i'3+->-eitsnTHT ; b c };^c 1 _ 4 7;^^y, 

(12') C I . 4 7Ml/>yt^>« (1 3') *^S;V, (14') C 2 „ 4 7;^ 

15 y-r;K (150 c 1 . 4 7j^m^*^v, (160 c 1 _ 4 7;w^j!/7w > 

-jVTti§nTViT ! feJ:VMSi7M;Htfc}i (2) Aoy^iB^T&sii 
^ 1 9 STcte 2 0 fBm©<b-&#)o 

2 4. B** (1) (10 AD^r'X (20 ~hD, (30 ~>7y\ (4') T^Wi 

(so B«i$tiTViTfe«fcv^^-— (60 mm^nx^xh^r^ 

20 7*. (70 7HJhC 1 . 4 7WiK (80 C 3 . 7 y^n7M;K (90 

xx^;Wb*fc^T5 FflssnTV*Tfe«fcv^;P3p^^;p», (1 oo ap$*> 
M^^fc«c 1 _ 4 T;vn^~>TBm$rtT^Tfed;^c 1 _ 4 T;u^;k (1 10 

AP^>M J ?*7t«C 1 _ 4 T;U3^->TSm$tlTViTfecfctiC 1 _ 4 7;i/ri^ 1 ->, 

(120 c 1 _ 4 t;^i^>^^5>, (130 ^s;k (140 c 2 _ 4 7;k*7 

25 y*-Ok (150 C.JJ^JUM^k (160 C,. 4 7MM^7^ 

^;PTM^$nT^X ! bctViM'fb7X^S. (2) (10 ap^*>\ (20 xhP> 
(30 v77, (40 7jcm^, (50 Mm£nTl>Tt>J:^^r-;i/S. (60 
g^£*lT</>T& c fc^7'S /S. (70 ^nL-^-C^TVWk (80 C 3 _ 
7 y^D7Mik (90 JL7.T)Wk£fci l *7^} ; fctStiX^Xh£^lJ)l#* 
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c 1 _ 4 t;w^;k (no ADy>if*fcttc,. 4 7JV3^vt«gi$nT^ 

T ! feJ;^C 1 _ 4 T;H3^-X (120 C.^Tj^l/^y^y. (1 30 

(i 40 c 2 _ 4 7;i/*/<;k (15-) c 1 . 4 7jv^mz;k (i 
5 60 c 1 _ 4 7)u*)\'X)\'7j~)\'~T:m&2nx^Th£\mmm^ (3) -b 

aS, (4) Aay>HH\ (5) (10 sm^tiT^TfcckViy;^;^ (20 
;wak (40 e$£nTvvTk£^>^Dx;Hr~;i^ (so li^nx^x 

fecfc^T^^^S, (60^5;U*fcttSm$tlT^T : bJ;^T>';U^ (70 

10 li^nx^Tfei^y'j-M, (so wWkznx^xh<kwmmmxwm 
■2nx\,*x>b£^7^yM. (6) 5£ r 4 -y- xmznz>& (5£«f> Ytem 

i^^fc«ift^nTViTt>iV«ff?§. R 4 « (l) (10 An^>, 
(20 -hP, (30 v7 7> (40 TKmS, (50 g^nT^T^V^ 
(60 M$nwrt>J:V>7$y'S> (70 7i^l/-C,. 4 7^ 
15 *)V, (8') C 3 . 7 ->^D7jWk (90 XXT-;HbSfc«T5 H-ft^tlTt/i 
Tfej;^AM+yM> (100 AD^r>j!C«fcteC ^ 4 :r;io^>T'Bgl 

$nxv^T ! bct^c 1 _ 4 7;i/^;i/. (110 ^a^fyw^^tc^c ^ 4 7jvu^r 
>-Tg^$nTtiTfci;^c 1 _ 4 T;i'Zi^~>, (120 c 1 _ 4 T;i/^i/>^^^ 
-x (130 tfuusjk (140 c 2 _ 4 y;u*7'r;K (1 50 c,_ 4 7;mmv 

20 (1 60 C l „ 4 7)V*)l>7,)l7 4-)\'T»mmZnT^Xb&^mk 

?mm. (2) (r) au^x (20 -bo, (30 y/y, <40' tkm, 
(so gm^nTv^Tfect^^^-— (60 ift^nx^tfei^jsys, 

(70 7a:^i;l'-C 1 _ 4 7;i/^;i/. (80 C 3 . 7 y^D7Mik (90 X7f 

;wb*fc«T5 H^^nxviTfectiiA^^^v^s, (i oo /\n?>m^-%. 

25 fetiC 1 _ 4 7';i'3^>-T"S^$tlTV^T i bJ:ViC 1 _ 4 T;i'+;K (llOAD^ 
>M^*fc«C 1 _ 4 7;i/3^^T§m$tlT^T ! b < j;^C 1 _ 4 T;m^v, (1 
2') C 1 . 4 7Ml/>y^y> (130*JU5;k (14') C 2 . 4 7W7^f 
JK (15') C 1 . 4 7WJKWZJK (1 60 C 1 _ 4 7J1/^;VX;V^^-^ 
Ti^^tlT^TfciUlIlS^St) , ^7tfi (7) ^VSTfiStlT 
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2 5. XA^f!/>lTfe5i*]Sl 9£fcte2 0 ffiffc(Dfc-&#Jo 

2 6. R¥(l) AOy>, (2)-bn, (3) y77, (4) *BftS» (5) 

gm^nx^T ! b«kv^^--;w*, (6) ti$tiWTt>«kVi75yi, (7) 

5 7x-;i/-C 1 _ 4 TJU^Jk (8) C 3 . 7 y^7Ml (9) X^^vfWfeSfc 

H-fbsnTViTfeiVi*;^^^;^ (1 o) An^^ifcttCj. 

4 T^=3^->TSm$nTViXfe t fcViC 1 _ 4 TJU^;k (ll) AD^r>jlC^i;75: 
«C 1 _ 4 7JVn^>'lrSm$nTViT ; b<kUC 1 _ 4 T^3^-X (12) C^J 

)V*rU>i?tt^. (i3)*;u=uk (14) c 2 . 4 7^y^;K (is) 
io. c 1 _ 4 T;wu7;;^r.;k (i 6) c 1 _ 4 r;Wi'X;i/^^-;UT'e^$tiTVi 

2 7. R 2 ^ (1) AO^X (2)Zhn. (3) yjy. (4) tKSIS, (5) 

mWk-zft.T^Th&^j-— ;us> (6) gm^nTv^xfe^viyay^ (7) 
•t^-^-c^t;^^ (8) c 3 - 7 y^o7MJk (9) x;wWfc£fc 
15 tiT5 F^b^tiTViTfeJ:^*;^^^;^ (1 0) AD^Mfe^C^ 

4 T)un3rz/-emmzrLT^Th£^c 1 - 4 T)u*)u. (1 1) 7\py>^s^ 
«c 1 _ 4 y;i/n^->-trg^$tiTv^T ; b=kViC 1 _ 4 y;pn^->, (12) c^.7 

;i^P>^;t*~>, (13) MSJK (14) C,. 4 7W;<Jk (15) 

c^yji^ji/TJi/^-jk (16) c^yji^i/TUi/^-^Tsm^ni:^ 

20 Tfei:U5~6m^#^X'$>^lt^l 9£fcte2 0 !E«<7>fb-&^. 

2 8. R 2 ^ (1) AP^'X (2) nho> (3) y7/, (4) 7m&. (5) 

B^^tir^iTfecfci/^^-— (6) gm^nT^T&j^ys/s, (7) 
7i-/i/-c 1 _ 4 7/^;k (8) c 3 . 7 ->^D7Mik (9) xxyjHb^fe 
ter^ hMb^nTv^xfeiv^^^v;^ (i o) Aay^gfSfcttc,. 
25 4 7;m^->T«^$nT^Tfej;ViCi_ 4 y;^;K (1 1) /\utf>m=F^fz 
«c 1 _ 4 y;m^~>TSM^tiTViTfcckViC 1 _ 4 y;i'=i^->, (12) c,_ 4 y 

)V*ls>iS**ri'* (13) *JV5JP. (14) c 2 . 4 7jw;-f;k (15) 

c 1 _ 4 y;i/+;i/XJi/^xjK (16) c 1 . 4 T)V^)V7,)Vy^=.)VX'mm^nx^ 
x>b<k^7 3L~)i%x-&%m>£mi 9 £ fete 2 omme>ik&®o 
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2 9. R 1 '**l~2fi© (1) Aoy^f, (2)-hD v (3) y7/, (4) 

tK^S, (5) Btft$*iTViT'b < kv^*— (6) g&£*iwr s fc«fcv* 
7$ys, (7) xx^;Hb*fc«TS H-fb$tiTViT%>J:Vi*;i/#^ri>;v*, 
(8)Any*>^^fciic 1 _ 4 7;w=i^->-egm$tiTViT ! bJ:ViC 1 _ 4 TJ^ 

7)l<o^>^ (10) C.^mi/^y^y, (1 1) ;w-c 1 _ 4 7;u 
(12) c 3 . 7 y^o7MJk (13) *Ji^Jk (14) c 2 _ 4 7;kfr 
y-r;K (i 5) c 1 _ 4 y;wi/XJi/5!K^ji/, (16) c,. 4 7;Wxj|/7^z 
tiT^T i ^ ti7 JV*;HTf i$ tlfc 7 5 / &t:$>z>mj£m 1 

10 9SrcH2 0fB«^b-&t)o 

3 0. gjf^l 9 £fcte2 OIBffe©^b-&^lSfe^©^feb<«^-nC»©yD H 

3 1. G P R 1 4SirE^JT'S.«>8f ^ 3 0 mM<Dm.Mm.f&VO* 

32. a (i) 

R 1 

(I) 

~81f$, X«itii^W^iS[^i~4©2#©S^, RHie^^nTVi 
20 3 3 . 5$ ( I I) 
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B «g&£ tlX wr %> «fc U 5 ~ 8 & > X ttlttft*^©^^^ l~4©2li 

am. Aoy>js^, gm^nTViTt>«k^Tay*sfc«s: r 4 -y- t?^ 
em $ nt n t t> d; v ijR{b7K*s * & «sm a nx ^ r *> «t ^mmmm 

R 1 4iSttfWB2f8s. 

34. gpr 1 4&%m&mm~r2>rctb<D. ^ m 

R 1 

(I) 

io A lx 

~8il^, Xteffi$l^#<Z)M^!&aU~4CD2fa©S£, R^iflMft^nTV* 

15 3 5. GPR1 4#SWJ£S8irr*fc«&©, SI (I I) 

(ID 

[5£*> A' «smiSR 3 ^Mc:$?,{cgMS*WLT^T ! bctv^>-tf>^^, 

BteffifcSnTWr fc«klr> 5 ~ 8 MSS£. XlttlS^Clfl!^ 1 ~ 4 CD 2ffi 

cdS£> r 1 ' tt^matifcTsy^^, R'itw&ztix^xh&^mv&s&s 
□s, APy>jR^ s»$nTViT%>«kVi7syssfcttS; r 4 -y- t*^ 

£*T.£g (3;<p, Ytt3t^M^*fctt^k$nTViTt>«fcVi«ISIIJS : ?-*, R 4 « 
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Sequence Listing 
. <110> Takeda Chemical Industries. Ltd. 

<120> Vasoactive agent 

<130> 2698WO0P 
5 <150> JP2000-067213 

<151> 2000-03-07 

<160> 4 

<210> 1 

<211> 37 
10 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 1 

15 tcgtgagtcg accaccatgg cgctgacccc cgagtcc 37 
<210> 2 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
20 <220> 
<223> 
<400> 2 

gcctggacta gtgccgcccc tccgcgtgcl cac 33 
<210> 3 
25 <211> 1215 
<212> DNA 
<213> Human 
<400> 3 

tcgtgagtcg accaccatgg cgctgacccc cgagtccccg agcagcttcc ctgggctggc 60 
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cgccaccggc agctctgtgc cggagccgcc tggcggcccc aacgcaaccc tcaacagctc 120 

ctgggccagc ccgaccgagc ccagctccct ggaggacctg gtggccacgg gcaccattgg 180 

gactctgctg tcggccatgg gcgtggtggg cgtggtgggc aacgcctaca cgctggtggt 240 

cacctgccgc tccctgcgtg cggtggcctc catgtacgtc tacgtggtca acctggcgct 300 

5 ggccgacctg ctgtacctgc tcagcatccc cttcatcgtg gccacctacg tcaccaagga 360 

gtggcacttc ggggacgtgg gctgccgcgt gctcttcggc ctggacttcc tgaccatgca 420 

cgccagcatc ttcacgctga ccgtcatgag cagcgagcgc tacgctgcgg tgctgcggcc 480 

gctggacacc gtgcagcgcc ccaagggcta ccgcaagctg ctggcgctgg gcacctggct 540 

gctggcgctg ctgctgacgc tgcccgtgat gctggccatg cggctggtgc gccggggtcc 600 

10 caagagcctg tgcctgcccg cctggggccc gcgcgcccac cgcgcctacc tgacgctgct 660 

cttcgccacc agcatcgcgg ggcccgggct gctcatcggg ctgctctacg cgcgcctggc 720 

ccgcgcctac cgccgctcgc agcgcgcctc cttcaagcgg gcccggcggc cgggggcgcg 780 

cgcgctgcgc ctggtgctgg gcatcgtgct gctcttctgg gcctgcttcc tgcccttctg 840 

gctgtggcag ctgctcgccc agtaccacca ggccccgctg gcgccgcgga cggcgcgcat 900 

15 cgtcaactac ctgaccacct gcctcaccta cggcaacagc tgcgccaacc ccttcctcta 960 

cacgctgctc accaggaact accgcgacca cctgcgcggc cgcgtgcggg gcccgggcag 1020 

cgggggaggc cgggggcccg ttccctccct gcagccccgc gcccgcttcc agcgctgttc 1080 

gggccgctcc ctgtcttcct gcagcccaca gcccactgac agcctcgtgc tggccccagc 1140 

ggccccggcc cgacctgccc ccgagggtcc cagggccccg gcgtgagcac gcggaggggc 1200 

20 ggcactagtc caggc 1215 
<210> 4 
<211> 389 
<212> PRT 
<213> Human 

25 <400> 4 

Met Ala Leu Thr Pro Glu Ser Pro Ser Ser Phe Pro Gly Leu Ala Ala 

15 10 15 

Thr Gly Ser Ser Val Pro Glu Pro Pro Gly Gly Pro Asn Ala Thr Leu 
20 25 30 
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Asd Ser Ser Trp Ala Ser Pro Thr Glu Pro Ser Ser Leu Glu Asp Leu 

35 40 45 

Val Ala Thr Gly Thr He Gly Thr Leu Leu Ser Ala Met Gly Val Val 
50 55 60 

5 Gly Val Val Gly Asn Ala Tyr Thr Leu Val Val Thr Cys Arg Ser Leu 
65 70 75 80 

Arg Ala Val Ala Ser Met Tyr Val Tyr Val Val Asn Leu Ala Leu Ala 

85 90 95 

Asp Leu Leu Tyr Leu Leu Ser lie Pro Phe lie Val Ala Thr Tyr Val 
10 100 105 110 

Thr Lys Glu Trp His Phe Gly Asp Val Gly Cys Arg Val Leu Phe Gly 

115 120 125 

Leu Asp Phe Leu Thr Met His Ala Ser He Phe Thr Leu Thr Val Met 
130 135 140 

15 Ser Ser Glu Arg Tyr Ala Ala Val Leu Arg Pro Leu Asp Thr Val Gin 
145 150 155 160 

Arg Pro Lys Gly Tyr Arg Lys Leu Leu Ala Leu Gly Thr Trp Leu Leu 

165 170 175 

Ala Leu Leu Leu Thr Leu Pro Val Met Leu Ala Met Arg Leu Val Arg 
20 180 185 190 

Arg Gly Pro Lys Ser Leu Cys Leu Pro Ala Trp Gly Pro Arg Ala His 

195 200 205 

Arg Ala Tyr Leu Thr Leu Leu Phe Aia Thr Ser He Ala Gly Pro Gly 
210 215 220 

25 Leu Leu He Gly Leu Leu Tyr Ala Arg Leu Ala Arg Ala Tyr Arg Arg 
225 230 235 240 

Ser Gin Arg Ala Ser Phe Lys Arg Ala Arg Arg Pro Gly Ala Arg Ala 
245 250 255 

' Leu Arg Leu Val Leu Gly He Val Leu Leu Phe Trp Ala Cys Phe Leu 
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260 265 270 

Pro Phe Trp Leu Trp Gin Leu Leu Ala Gin Tyr His Gin Ala Pro Leu 

275 280 285 

Ala Pro Arg Thr Ala Arg lie Yal Asn Tyr Leu Thr Thr Cys Leu Thr 
5 290 295 300 

Tyr Gly Asn Ser Cys Ala Asn Pro Phe Leu Tyr Thr Leu Leu Thr Arg 
305 310 315 320 

Asn Tyr Arg Asp His Leu Arg Gly Arg Val Arg Gly Pro Gly Ser Gly 
325 330 335 

10 Gly Gly Arg Gly Pro Val Pro Ser Leu Gin Pro Arg Ala Arg Phe Gin 
340 345 350 

Arg Cys Ser Gly Arg Ser Leu Ser Ser Cys Ser Pro Gin Pro Thr Asp 

355 360 365 

Ser Leu Val Leu Ala Pro Ala Ala Pro Ala Arg Pro Ala Pro Glu Gly 
15 370 375 380 

Pro Arg Ala Pro Ala 
385 
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